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FOREWORD 

-II /m Kamat has devoted much time for sever^ past 

gone o^elustifiable assumption 

^<^‘=?fttm i^v^n‘fo^d"SitaMe 

in the West, He has, accordi^ly. given some account of the 
history of intelligence testing, and has shown the ^ 

Kanarese and Marathi languages. He has given iis not a work 
of pure theory, elaborated in his study, but a work which reveals 
at almost every point traces of his own practical experience. 

am convinced that there is a large pla^ for 
in Indian education, -and I beUeve and hope that Mr Ka^t s 
work will prove to be influential in giving both stumih^-M^ 
guidance to other educationfete in all tb^rpyin^„ otlodiaja 

thimsei 


McKenzie 


Wilson College. Bombay 
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PREFACE TO THE 


O NLY a few minor 
the discussion on 


V^the discussion on tne nature 

brought up to date. Two new appendices on Sex ^i^erenc^ 
among In^an Children in the Bmet-Simon T^ts ^d on 
' Heredity and Environment’, which were on^ally ^bhshe 
in The British Journal of Educational Psychology, Birmii^- 
ham. andin Vol. XIII, No. 2, Bombay, resF^tivdy 

based on the data with which this b(wk is con(^ed, ha e 
been printed at the end of the book, with the kmd permission 

of the publishers. 


stittde of Education 
Bombay 


V. V. K 


August 


PREFACE TO THE FIRST EDITION 

T his study of the intelligence of Indian children was 
begun a few years ago, when experiments in the field of 
education or psychology were practically unknown in India. 
When the writer talked about his work to several of his friends 
and fellow educationists, almost all of them threw cold water on 
his enthusiasm and laughed at his going from place to place 
with a bag of test material in hand. The author finds pleasure 
in recording that in these early days it was Mr W. Grieve who, 
narrating his own experience on the subject, spoke very en- 
couragingly about the experiment and its utility in education. 
At the time he rightly put the author on his guard against 
difficulties that were to be encountered. The author’s very 
best thanks are, therefore, due to him, ashlso to Mr K. S. Vakil 
who always had a word of appreciation for the work and who 
gave the author the free use of his excellent private educational 
library. The greatest encouragement and inspiration came 
from Professor Godfrey H. Thomson, Head of the Department 
of Education, University of Edinburgh, under whose guidance 
the author carried out this experiment and to whom he owes an 
incalculable debt of gratitude. Professor Thomson’s apprecia- 
tion of the work and the high opinion that he expressed about it 
have been a source of great pleasure to the author. 
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PREFACE 


As the present study was a basic study, it was necessary to 
make it as thorough as possible. Unless we in India have a 
reliable foot-rule of mental measurement to start with, we 
cannot undertake other researches. For instance, if we want 
to test the efficacy of any method of instruction, we are required 
to make two experimental groups of children equivalent to each 
other in every way possible; and since the intelligence of the 
two groups is the most important factor to be taken into consid- 
eration we are required to give a reliable intelligence test to 
the two groups. Further the diagnosis of mentally backward 
children, which is such a vital question for school authorities to 
consider, can only be done satisfactorily by an individua test of 
the Binet type. Finally, the author feels confident that as the 
reader reads through this book carefully many problems for 
further research will suggest themselves to him, not to mention 
those that are directly suggested during discussions in the body 
of the book. Thus the importance of this basic study of the 
inteUigence of children in India led the author to undertake and 
complete this experiment in spite of various difficulties, not the 

least of which was the financial one. 

The present book gives the results of the experiment, its his- 
torical Lckground and the psychological i^t^^ations of the 
tests. The actual tests which are to be adininistered in the 
language of the children are published separately by the same 
nSshers in the form of the two books : Hindi Hndugara Bid- 

dMmdpanavu in Kannada, and Hindi 

read together will brfound to be of great use by educational 
authorities by primary and secondary school teachers, and 

particularly by students of the primary and secondapf 
SeS The tests are individual Binet tests ^ revrsed by the 

tests of intelligence, though they take more time to administer 
*^In SbTxperiment altogether 1,074 chUdren and adole^ents 

A grL ".any people heW 

UriWend^^^ Training CoUege 
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the girls of the Practising School und the A. V. Guh S h ^ 

Mr M S. Muzumdar. the headmasters of the Dharwar High 

He Talso ve^thankful to his w^e. Mrs Ramabai Kamat. for 
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^^TittS Mrs McKenzie of Wilson CoUege, Bombay was kind 
enough to read it through and make several valuable =>ugges- 
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for having taken great interest in his work and critically read^ 
the final version of the manuscript. Finally, the author washes 
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Principal of Wilson College, Bombay, for appreciating the work 
and readily consenting to write a Foreword to it. He also takes 
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The author wishes to give a word of waming to readers that 
though the procedure of giving the tests is treated exhaustively 
and sample answers are given for most of the tests, the giving 
and scoring of the Binet tests is really a difficult thing and re- 
quires careful training in the technique of testing under an 
expert. Even after this a teacher or any other worker in the 
field should not regard the results of his testing as reliable until 
he has tested about 50 children of different ages. 

Secondary Training College, V, V. K. 

Bombay 

October, 1938 
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CHAPTER I 


HISTORY OF MENTAL TESTING 

n~'HE Development of Psychology. The study of the human 
i mind has been a subject of perennial interest to philoso- 
phers from the time of Plato and Aristotle do^ to the present 
dav But the mysterious doings of the mmd have eluded all 
attempts at its analysis. The ancient philosophers tned to do 
so bv observing how their own minds worked. Even today a 
great many psychologists resort to this method but the trend of 
modem psychology is to observe the working of the minds of 
others. More technically, the former type, or method, of psy- 
chology is called ‘subjective’ or ‘introspective’, while the latter 
type is called ‘objective’ or ‘ behaviouristic ’ . The develop- 
ment of this latter, or behaviouristic, type of psychology belongs 

to the last three or four decades. 

In the early Greek period, psychology’ was not recognized as 

a separate branch of knowledge. Plato wrote on philosophy, 
but this philosophy included all branches of knowledge, even 
those which we now call physics, psychology, logic and theology. 
Aristotle, with his master mind, was the first person to divide 
Plato’s philosophy into physics, psychology, logic, ethics and 
theology, though he did not use all these terms. But the know- 
ledge comprised by these branches was very meagre in those 
days and it was only very slowly that the several branches 
developed into separate sciences and it was not till the Middle 
Ages that psychology developed into a separate science. In 
early days psychology, or the science of the mind, was purely 
abstract or speculative and its laws were based on introspection, 
that is, the study of the working of the mind by the mind itself. 
Thus the mind was in the position of both the subject that imder- 
took the study and the object that was to be studied. From a 
strictly science point of view there were many defects in this 
introspective method, a discussion of which we cannot enter 
into here.^ Modem science however required that the objects 
of study should be difierent from the persons studying them so 
that they could handle and experiment with those objects and 
formulate their hypotheses or generalizations. This turn was 
first given to this science with the foundation of the first 


^ See P. Sandiford, Educationa} Psychology (Longmans Green, 1928), pp. 4*5, 
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psychological laboratory at Leipzig, by Wilhelm Wundt in 1879. 
Since Wundt’s time, experimental psychology has made great ad- 
vances and psychological laboratories have been instituted in 
aU other European countries and in America. Psychology 
thus came more and more into ahgnment with the other natural 
sciences and its laws are being steadily built up as a result of 
observation, experimentation and generalization, and in the 
process, subjective or introspective methods are going more and 
more to the wall, while objective and behaviouristic methods 
are coming to the forefront. The old speculative type of 
psychology, with its different schools of thought often diametri- 
cally opposed to one another, is disappearing and its place is 
being taken by experimental psychology, which desires to put 
everything to the test of rigid experimentation. The method 
of experimentation was to give a stimulus to the subject and to 
study his responses to this stimulus. This was not of comrse an 
easy thing to do, as it is with the physical sciences, since mind 
and its operations are not tangible. Its laws, as in all other 
sciences where the human factor is concerned, had slowly to be 
evolved out of the laborious process of statistical calculations. 
Thus in the earliest times psychology was regarded as a science 
of the soul and its religious aspect was stressed; but gradually it 
became simply a science of the mind studied introspectively 
and the religious aspect was relegated to the theologians, and 
finally it has become pre-eminently a science of behaviom. To 
quote Professor Woodworth: ‘First psychology lost its soul, 
then it lost its mind, then it lost consciousness; it still has 

behaviour of a kind.’^ 

The Development of Mental Tests. The early experiments of 
Wundt, however, were very different from mental tests as we 
know them today. They were all concerned \yith sensory 
discrimination and motor ability. His great pupil Cattell did 
much work in this field in America and published in the British 
journal, Mind, his article on ‘ Mental Tests and Me^urements , 
1890. Thou^i these tests include some on immediate memory 
and simple judgement, they are still in the main directed to 
sensor^' discrimination and motor movement. An idea of these 
can be had from the following list of some of his more important 

tests : 

1. Measurement of the strength of grip by the dynamo- 
meter. 


1 R. S. Woodworth. Psychology — A Study of Mental Life (Methuen, 1924), 
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2 Measurement of the rate of movement of the hand. 

3* Measurement of the smaUest distance ^tween t>TO 

points placed on the skin which can be distinguished 

as two by the individual. 

4. Measurement of the amount of pressure necessary to 

cause pain. , 

5. Measurement of the smaUest amount of difference in 

weight which can be discrimii^ted. 

6. Measurement of the quickness with which a person can 

react to a given sound. 

7 Measurement of the quickness with which a person can 
* name four difierent colours arranged in miscellaneous 

order of ten specimens. 

8. The accuracy with which a person can bisect a fifty- 

centimetre line. 

9. The accuracy with which a person can reproduce an 

interval of ten seconds. 

10, Immediate memory of the number of consonants 

spoken to an individual. 

The next great landmark in the history of psychology was 
the pubUcation in 1905, 1908 and 1911 of Binet and Simon’s 
tests of intelligence. We shall see in the next chapter how and 
why Binet succeeded so well where other experimenters of his 
tiTTip signally failed in their attempts to measure accurately the 
capacity of the human mind. 

Individual Differences. One fact that was found out very 
early in these measurements was that individuals varied greatly 
in their performances, and as more data became a viable, 
psycholc^ts b^an to discover the causes of these individual 

The earliest observation of historical importance 
was the one which was noted in connexion with an astronomical 
observation in Greenwich Laboratory in 1795, where one obser- 
ver differed very much from his superior officer in his record of 
the time of the trainsit of a star and as a result was accused of 
n^ligence of duty and discharged from his post. But this was 
only a case of individual variation. The method employed was 
first to observe the star till it reached the cross-wires on the field 
of view of the telescope and then to look at a clock and note 
down the time. This is then clearly a case of reaction time. 
Later on, astronomers recognized these differences in the re- 
action time of different people, and further noted that this 
reaction time was fixed in the case of any one individual. They 
then began to make allowance for this in what they called the 
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personal equation.- The reaction time in the case of certain 
observations made by different people was determined once for 
all, and this was the personal equation of those individuals — 

one figure for each in^vidual. 

It was not however till careful records were made of these 
individual differences in Wundt’s laboratory by his pupil Cattdl 
that their full significance was recognized. lEs expe^ents as 
noted above were concerned mostly with sensory discrimina- 
tion and motor movement. As a result of these he was 1^ to 
believe that individuals varied greatly from one another in re- 
action t imp! and motor movement. He also pleaded strongly 
for standardizing the procedure in giving the tests and obtaining 
the norms. Cattell carried on his work of testing in Columbia 
University and his work was continued by Wissler. 

Wissler’s Columbia tests and his results were published by 
him in a monograph in 1901. Most of the tests are similar to 
Cattell’s in that they concern sensory discrimination and motor 
ability. But three of them measure association, imagery and 
memory and are thus more complex than the others and resein- 
ble Binet's tests. The following is the list of Wissler's Columbia 

tests: 

Length and breadth of head. 

Strength of hand. 

Fatigue as measured by the d 3 mamometer. 

Acuity of vision. 

Colour vision. 

Acuity of hearing. 

Pitch discrimination. 

Weight discrimination. 

Discrimination of two points on the skm. 

Pain sensation. 


Perception of size. 
Colour preference. 


Reaction time. , 

Rate of perc^tion and reaction as measured by the rapioi 

ty of crossing out n’s in a given passage. 

Rapidity of naming colours. ... .• 

Rate of movement as measmed by dotting m one oenti- 

metre squares with a penciL , ... 

Accmacy of movement as measured- by stnkmg out dots 

Pffl^tio^of time as measured by the ability to follow 

rhythm one second after the sound h^ leased. 
Association as measured by free associations to mne words. 
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Imagery as measured by the imagery test of Galton. 

Memory as measured by four simple memory tests. 

Wissler found that the correlation between several pairs of 
these tests was very smaU. He further found that the correla- 

S wTs also verv smaU. It was. however, ound that he 
LSelation between college marks in the ^evera subjects s^ 
as Latin mathematics, rhetoric, etc. was fairly high. Ihis 
result is ’quite in keeping with later researches. Even lowe 

animals do sometimes have greater simple acuity o 

of vision- but, when as in man these are complicated by the 
animals being required to carry these sense impressions in ima- 
gination and to compare and contrast them with others and 
fSess their judgement, the exercise of true intelligence is 
required. This means that the simpler the traits measured, 

such as simple sensory discrimination and motor movenient, the 

smaller the intercorrelation between the traits; also that bet- 
ween each of the traits and general inteUigence, as determined 
bv independent criteria such as class standing or the opmion of 
teachers, and the greater the complexity of the tests, the greater 
was this correlation. Later on. however, during the develop- 
ment of the Army tests, it was found that when a team of such 
simple tests was used, the combined score correlated more 
highly with intelligence as determined by independent criteria. 

It was left to the French psychologist Binet to find the true 
solution of the problem of selecting the right type of intelligence 
test. Without attempting to define carefully what was native 
inteUigence or to analyze accurately mental abilities and devise 
separate tests to measure these individuaUy, he started by col- 
lecting a number of tests from the most common experiences of 
children and gave them to about two hundred children in Paris. 
Then he graded the tests according to their difficulty. Thus 
appeared his first scale in 1905. These tests were further 
elaborated by him and rearranged in an age scale in his 1908 
and 1911 versions as wiU be seen in the next chapter. 

The Study of the Backward and the Feeble-minded. Side by 
side with these purely psychological studies there were other 
interests and points of view which tended in the same direction. 
Sociological interest in the backward and feeble-minded child 
led to improvement in the methods of diagnosing and treating 
such children. In early Greek and Roman times it is said that 
idiots were not cared for by society but were exposed and 
aUowed to perish through starvation. But since the advent of 
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individuals and t of kindliness and brotherhood 

population, i ^ ^ho was found by some 

"^:5kr tr r iWrt; 

of the time, iney oeue , totally unacquamted 

brought up in ““P'®*' (^erefore set about training the 

child in the most sdentihc nianM^ he c^ an^worM hard 

legist of ft® f loS te " ^ 

to educate him. After ^ ' ,^e,e, „( normal children, he 

Itard’s work 'XmlS to the cLse of educating 

the children at the Bice tre m to, a charu ^ 

the destitute and the that these feeble-minded 

chologists slowly began to ^mt were only at the 

children were not a ^^LZiation arranged in ascendmg order 
lower end of the genera p P .... . 'pt^p next great landmark 

mental abilities was the Before we con- 

clude, it wiU be worthwhile of the nine- 

land in this connexion. was engaged in 

teenth century Sg f “is inior co^in, was 

interested in the such traits. Sir 

Francis Galton began to inv^"g of 

istics were also aire method.' He drew up a list 

investigation was the questionnmr^^^^^^^ for 

of questions regarding „ . oiasses of people— the scien- 

example, the imagery o ^ ^^od sent these questions to a 
tists, the collated the results obtained from 

thTanswtrf He aL devised methods of studying the sensory 
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discrimination of different people, for example, weight discriini- 
nation by means of a standard set of weights of geometrically 
ascending order made from empty cartridge cases, and audit^ory 
discrimination by means of the ‘Galton’ whistle, the pitch o 
which could be altered by the simple device of moving up and 
dow a screw plug fixed in the tube of the whistle. He studied 
also the famUy history of 977 eminent people and his studies 
are recorded in his famous book Hereditary Genius, pubhshed 
in 1869. In his book on Inquiries into the Human Faculty and 
its Development he gives circumstantial evidence of various 
kinds to prove that mental characteristics are inherited ] ust as 
physical ones. For example, in the domestication of ammals 
man has been successful in domesticating only a few of the wild 
animals, whose mental characteristics were amenable to such 
domestication. Sir Francis Galton was also the founder of 
the eugenics movement in England. The aim of this move- 
ment was to study the conditions of healthy society and to devise 
means by which the human race could be more and more im- 
proved by the elimination of undesirable elernents. Only the 
most healthy persons and persons of strong bodily build and high 
mental ability were to be encouraged to marry, and the weak, 
the unhealthy and the imbecile were to be weeded out of society 
by dissuading them from marriage.^ Sir Francis Gabon’s 
endeavours led ultimately to the establishment of his Anthropo- 
metric Laboratory in 1884. In 1901 the Biometric Laboratory 
was founded by Karl Pearson in University College, London, 
and was followed in 1905 by the Eugenics Laboratory of Galton. 
To Karl Pearson goes the credit of expounding scientifically 
the theory of correlation. His product moment formula for 
finding correlation is still one of the standard methods of finding 
the correlation between any two traits. 

The Epoch-making Work of Binet. After all these earlier 
attempts to find an effective method of measuring native intel- 
ligence came the publication of Binet’s scales of measuring 
intelligence. Alfred Binet (1857-1911) himself had been ex- 
perimentir^ for a number of years seeking in all possible ways 
to find a true measure. At one time he interested himself in 
head measurements while at another he studied palmistry, 
handwriting and physical stigmata. These methods, however, 
he found disappointing, for they failed to give any clue to real 
intelligence. His first, or the 1905 scale, was published in an 


^ Karl Pearson, The Life, Letters and Labours of Francis Galton, Vol, Jl 
(Cambridge University Press, 1914), pp. 79-80. 
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article in the Paris journal, the Annee Psychologique. It con- 

the most dS^Though the 'mental age' concept was 

ranged into groups, age y g • 

chronolopcal ^> 6 ^^ „f intelligence testmg, 

C^J now appeam to us so >.t -t "ed a^^^^ 

great of the inteUigence of chUdren 

as they advanced in age fro y J uld not be com- 

the fact that a normal child of seven ye 

pared with a normal child ^ invention of the first 

rolling wheel which hns enabled m sinefs 1911 

struct the most jnimthly moving motor m ^ 

more uniformly, a few new ‘'f f „ instruction were 

that were suppled to depe^ Chapter IV.) 

deleted. (For details o^ ^ough various revisions ha,ve 

Mental T esting after Binet. ^ S technique of the 

procedure of fiivmg ~ SomTfeard the Binet tests 

has yet been able to fact that Bmets 

ing. The most 'i'™, ( 9 % , the Point scale of 

^etSSi o&Tm"i anl Professor Cyril Bur. s 
Son revision (1921) in Great Britam. 
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The Group Tests. Since the Great War another type of tests 
has been developed by a large number of workers. These are 
the group tests. The necessities of the War reqmred a large 
num^r of recruits in America to be tested in a very stio^t time 
and separated into those fit to be officers, those who could be 
ordinary soldiers and those fit only to be kbourers. The 
group of psychologists entrusted with this work developed the 
famous Army tests. Since then an innumerable rmmber of 
tests have appeared, both verbal and non-verbal. These are 
however, regarded as more mechanical and they lack that 
personal touch with the subjects which enables the psychologists 
to obtain a great insight into the workmg of the minds of 
their subjects. They are very good for rapid surveys of large 


populations. . 

The Scholastic [or School AUaifwtents) Tests, Side by side 

with these group tests, a number of what are called educational 
or scholastic tests have appeared. These measure the educa- 
tional attainments of school children in the various school 
subjects, such as English composition, arithmetic, algebra, 
geography, and science. Norms are obtained suitable to 
children either of different ages or of dhferent grades, so that 
other children can then be compared with these norms. (For 
further details see Professor Cyril Burt's Me7ital and Scholastic 
Tests or Dr. P. B. Ballard's New Examiner.) 


The Aptitude Tests. After this testing of children was 
carried on for some time, it was found that children appeared 
to diff er from one another in certain important respects, so that 
some children appeared to be proficient in certain abilities and 
others in others. Thus some children were ver\' good at mani- 
pulative abilities, some others in abilities involving mechanical 
devices, still others in musical abilities and so on. Test makers 
were led to frame such groups of tests desired to make out these 
several aptitudes — ^the manipulative aptitude, the mechanical 
aptitude, the musical aptitude, the verbal aptitude and a few 
others. It is still not known whether these aptitudes are 
innate or acquired. Most probably children in very early 
years develop a taste for one of these abilities on account of the 
environmental conditions at the time, and this early acquired 
interest keeps on so that they develop these abilities markedly 
in a few years. A large number of aptitude tests have thus 
been developed and they are a great help in the vocational 
guidance of children. 

Tests of Temperament and Character. Finally during the 
e xamina tion of children by means of intelligence tests it was 
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found that their efforts depended not only on their native 
intelligence, but also on their temperamental characten^i^. 

Some psychologists, therefore, began ^^^yis^g 

perament and character. Here agam it is ^ 

whether these differences are innate or acqmred. Today some 

psychologists claim by their tests to diagnose the temper^ental 

qu^ties into such smaller analytical groups as cheerfi^^s. 

There are a great many difficulties in the devismg and objec- 
tively rating these tests and hence they have not been as 

Sie wider term ‘mental tests' to include aU the tests mentioned 
above, the intelligence tests, the educational tests, the aptitude 

tests and tests of temperament and character. 

Performance Tests. In most of the tests d^^^^ed ^v ^ 

wdfi the abLy to express one’s ideas in 5>eech-plays a 

great part This fact puts some children under 

Such S the case with dumb and deaf children ^d children ^ 

*su^ iitting together pfeces »! wood to fo™ ^ 

the results from verbal tests are more rehable as tests of genera 
intelligence. 



CHAPTER II 


THEORY AND PRACTICE OF 
INTELLIGENCE TESTING 

n-'HE Modern Trend in Psychology. As we have seen in the 
1 last chapter, since the establishment of psychologica 

laboratories and the consequent stress Imd 
psychology, our psychological research and psycholopcal laws 
are Mowing the same lines of progress as the physical science^. 
Experiments are being conducted on a large scale ; obseiwations 
are made and recorded ; tentative hypotheses are put forward 
to explain many observed facts ; further experiments are cabled 
out to test these hypotheses and finally if the hypot^es stand 
all these tests they emerge as laws of psychology. The Weber- 
Fechner law may be quoted as an instance in point. It gives 
us the relation between the stimuli given to the senses and their 
effects on these senses. These effects, as found by the ability 
of a subject to detect them, are proportionate, not to the 

absolute intensities of stimuli or their absolute differences, but to 

the ratio of the increase of stimulus to the total stimulus. For 
example, if a certain subject can detect a minimal difference in 
weight between 3 grams and 4 grams, he will not be able to 
detect the difference between 12 grams and 13 grams. The 
minimal difference required in the latter case will be 4 grams. 
With 3 grams an increase of 1 gram, that is one-third of 3 
grams, was required to be differentiated and the subject is 
found by experiment to require a difference of 4 grams \vith 12 
grams, that is one-third of 12 grams, in order to differentiate. 
In other words, the subject in question cannot differentiate 
between 12 grams and 13 grams, or 12 grams and 14 grams or 12 
grams and 15 grams but will begin to differentiate from the 
next increment onwards, i.e., between 12 grams and 16 grams 
and so on. 

How this Trend has affected the Concept of Intelligence. From 
very ancient times it was recognized that some men were intel- 
ligent and others were dull, but there were no means of ascer- 
taining exactly what this intelligence was or to what extent 
one person was more intelligent than another. This however 
was made possible after attempts had been made to measure 
human intelligence as we have seen in the last chapter. It was 
then found that individuals varied greatly in their abilities. An 
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analogy wiU make this clear. For a long tme people saw that 

than^those of normal beings. But by exactly how many 
degrees they became warmer or whether the fever y^terd y 
wa^Lre or kss than it was today, they could not say; but smce 
the invention of the thermometer, we can say how many degrees 
and even fractions of a degree a person’s tem^rature may rise. 
Binet’s scale we may thus regard ^ a mental thermomete^ or 

cJi^ken SLactly alike. To illustrate by another physicd 
analogy if we have a group of a hundred unselected people 

Itxrpe" a-dSnce ^perceptibly 

hnt definite and measurable, ihe measurement 

Sle poUtion is tested the distribution curve becomes 

abUity or is it Sways found that some 

have observed “ drelny art or comprehend 

difficult situations qmckly, is not pre- 

comparatively more stupid. ground of 

pared to accept such propositions ^ 

hearsay ^raditi^. ^ JgeneralbeUef or proposition 
experiment. It \vill not ac p .8 truthfulness. Conse- 
wthout mathematically ^ engaged in solving 

quently, a great number ‘Is 

such problems as. Is inte ^ oj. jg it all specific?’ 

Ufe ? ’ ‘Or does a precocious deteno ^ 

spite of a good deal of , oroblems This is partly 

sharply divided o\™^^.\°Mn „„oroach such problems with 

because many a bias to their findings. 

?t is also partly due to the act ^ situation in 

mind are not predetermined. It reacts 
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TO WPTirP we have to faU back upon the reactions 
ra “r of "oplfand base our co'Sitasions on the 

S 55s.-nS 

"S.1Sprintrdf?a churlt »iU react to it by ^ting it ; nor 
can we al^ys say that by presenting the word orange and 
2£ng the ctuld to react to it by gi^ung any word that occurs to 

Ihe cas^ we have to faU back on statistics compiled from the 

reactions of a large number of people. 

Our ideas on the nature of inteUigence are slowly modified 
as a result of our experimental work in psychology. Older 
definitions are based on introspection and observation and 
an analysis of the functions of the mind, while recent definitions 
emphas'ize experimental findings. The followung ^e sonie of 
the^more important definitions. In givmg Binet s definition 
Terman says; ‘Binet’s conception of inteUigence emphasizes 
three characteristics of the thought process; (1) its tendency to 
take and maintain a definite direction. (2) the (^pacity to make 
adaptations for the purpose of attainmg a desired end, and (3) 
the power of auto-criticism.’ In this connexion Binet and 
Simon also say; ‘It seems to us that in inteUigence there is a 
fundamental faculty which is of the utmost importance for 
practical Ufe. This faculty is judgement, or good sense, practi- 
cal sense, initiative, the faculty of, adapting oneself to circum- 
stances. WUUam James calls it the abiUty to adjust oneseU 
successfuUy to a relatively novel situation. WiUiam Mc- 
DougaU, in conformity with traditional psychology, contrasts 
inteUigence with instinct and defines an ‘intelligent action as 
one which seems to show that the creature has profited by prior 
experience of simUar situations, that it somehow brings to 
bear its previous experience in the guidance of it* present action. 
Instinct is native or inborn capacity fpr purposive action, 
inteUigence is the capacity to improve upon native tendency 
in the Ught of past experience.’ Ebbinghaus says; ‘Intellec- 
tual abUity consists in the elaboration of a whole into its worth 
and meaning by means of many-sided combination, correction 
and completion of numerous kindred associations. It is an 
activity of combination.’ Stem defines it as ‘the general 


* Binet and Simon, The Development of InUUigence in Children (Kite’s 
translation, Training School, Vineland, New Jersey, 1916). 
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capacity of an individual consciously to adjust his thinking to 
new requirements; it is general adaptability to new problems 
and conditions of life’. Thorndike says: ‘We may define 
intellect in general as the power of good responses from the point 
of view of truth or fact.’ Colvin defines it in terms of be- 
haviour and calls it ‘a group of innate capacities by virtue of 
which the individual is capable of learning in a greater or less 
degree in terms of these innate capacities vdth which he is 
endowed’. Terman says: ‘An individual is inteUigent in 
proportion as he is able to carry on abstract thinking. Burt 
defines it as ‘the power of readjustment to relatively novel 
situations by organizing new psycho-physical combinations . 
In another place he defines it as an inborn all-round mental 

ability’.^ 

Perhaps the most astounding definition and one that has 
given rise to a good deal of discussion and educational research 
is that of Professor Spearman. He says that all our perfor- 
mances are the result of two factors in intelligent behaviom. 
One is a general factor and the other is specific. It is this 
general factor, or ‘common central factor’, that me^ures 
native inteUigence. Thus when we respond to any situation or 
perform an action, our general mental efficiency is responsible 
for part of this reaction and our specific ability in that particular 
subject is responsible for the rest. Our performance m a 
physics paper for instance is due partly to our general intel- 
ligence and partly to some kind of special ability in physics which 
we somehow possess. Or to give a physical parallel our pro- 
ficiency in cricket is due partly to our general physiol develop- 
ment and partly to the particular kmd of configuration of bone, 
muscle and nerve that is helpful in cricket T^he general factor 
he calls ‘g’ and the specific factor ‘s’ and he has worked out a 
formula to determine how far any particular test measur^ g 
and how far if measures ‘s’.^ There is a good deal of ^li m 

Stions of intelligence are a result of direct expermentation 
with the inteUigence tests. As contrasted with Spearman. 


1 Cyril Burt, Mental and Scholastic Tests (P. S. King, 1927), p. 

* C StJearman, The Abilities of Man (Macmillan, 1927), p. 75 and 
Appendix at the end of book. 
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Thorndike contends that intellectual ability consists of the 
power to form numerous ‘bonds’ and each situation requires a 
bundle of these bonds or elementary capacities. He would 
deny that there is ahy ‘common central factor . During the 
present revision, while giving the tests and receiving the res- 
ponses from chUdren. the nature of inteUigence was found to be 

the power to hold together in mind all the elements of a presented 

situation and with the aid of these and of the previous 
associative mass or pattern to give a suitable response. 

The Nature of Intelligence . We shall discuss the nature of this 
intelligence in a little more detail. Anybody who examines 
children by means of intelligence tests cannot fail to observe 
that some "children are naturally adept in handling any kind of 
questions or tests, and that others are very backward in doing 
so. Present one child with any kind of question of a particular 
level and the child vnU. tackle it successfully, while another 
rhilH of a lower level will fail to do so; and as you proceed with 
the tests you can alm ost definitely foretell whether a particular 
child will answer the next questions or not. This clearly 
suggests that the working of the mind is unitary. At any rate 
this is so with the Binet tests. Besides, as we have seen in the 


last chapter early attempts to gauge intelligence by tests such 
as the sensory discrimination and motor ability tests which 
differed widely from each other failed, because it was found 
that they did not correlate highly with intelligence as deter- 
mined by other more reliable criteria. On the contrary it was 
the more complex tests invoKdng the exercise of the higher 
mental processes that were found to be the best. They corre- 
lated highly with inteUigence as w'eU as with each other. Thus 
in the development of the Army tests the earlier attempts 
aimed at finding tests that correlated as little as possible with 
each other and at the same time correlated highly with external 
valid criteria of intelligence. But experiment proved that this 
attempt was futUe. Tests which correlated highly with criteria 
of intelligence also correlated highly with one another. It was 
just because of this that Binet succeeded so weU while previous 
workers who tried carefuUy to analyze the mental functions 
and devise separate tests for these fimctions failed. He found 
as a result of his experimentation that there was no other way 
for him but to abandon the so-caUed faculty psychology. With 
wonderful insight he began to assemble tests that were of a 
complex nature. Of course he did select different kinds of tests 
to suit the practical activities of children in different envi- 
ronments, and to ensure that no injustice should be done to any of 
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the children. He took care, however, to that the tests wre 
within the common experience of all kmds of chddren This 
method of Binet seems to suggest as we said before that the 
operations of the mind are unltar 5 ^ Here agmn the physiol 
p^allel is of great help to us in understandmg thmgs correctly. 
TTie bodily ef&ciency of a person required for aiy physical acti- 
vity such as wrestling or playing cncket depends on the whole 
muscular system of the person. So if we wish to measure this 

on Efficiency of the whole of the muscular system. However 
much the muscles of the arm of a person be developed he will 
not be a good wrestler unless the muscles of his leg and those of 
ffie trunk are also well developed. In fact the var«usck 
of the muscular system are interdependent. Hence it we 
have to test the bodUy efficiency of any person we shall arrive 

at a mEccurate result the more complex the activity mvolv- 
ed in our test . It will not suffice if we use a test involving offiy 
Se mEles of the fingers or the muscles of the ]aw3. We 

Eor mus^^^^^^^^ body as possible. For example, we shoidd 

measure how far the person jumps, how high he junqis, wha 
+• he takes to run 100 yards, or a mile and so on. Similar is 

r case in reg.d to -^"^1, who.^^^^^^ 

S'i IS: “SaSrax“:s toX 

‘’k T'lr A'mn^ aluitTS vision may not correlate 

"-"I 

earned out in inaepenueu 6 , correlate 

conclude that there is ... e .r fc-jgjjcv of our responses. 
It is ior this and is involve 

he calls%’ and a 

Tr^Sll lacTorwM'he'n^^^ V as stated above. 
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The Measurement of InieUigeme. This discu^ion wiU 
nie it clear as to what are the difhculties ^at beset us m t^ 
measurement of intelligence. In the first place it is very 

difficult to separate pure native intelligence from 

ledge Native inteUigence always manifests itself through 
acquired knowledge or skill or action. Pure abstract intel- 
ligence does not exist. It ah^-ays requires as it were ^ ^ehm e on 

which to ride. Now these vehicles are of various kmds. Differ- 
ent environments or different opportunities give different 
directions to mental activities. Hence we are forced to measure 
this pure inteUigence through the medium of these dffierent 
vehicles. Now the question is, which of these vehicles shall we 
choose ? If we choose only a few of these are we sure that we 
have given a fuU opportunity to a child to display his mf^f' 
ligence? The answer is that it is impossible for us ever to be 
mathematically accurate. But when we consider the question 
from aU points of view we find that Binet’s method of approach- 
ing the subject was the right one. The three great points in the 
assembling of his tests are, first, that they are selected from 
the most common experiences of the children of various envi- 
ronments. Secondly, they are as varied as possible. Lastly, 
they are not measures of various elementary' faculties, but of the 
higher powers of the mind. Earher experimenters tried to obtain 
different tests for different abilities and failed. They attempt- 
ed to find tests which w'ould have high correlation with valid 
outside criteria of inteUigence but at the same time had a low 
inter-correlation among various tests themselves. Such a 
procedure was found to be impracticable. The most successful 
procedure was found to be to select tests which had high correla- 
tion with outside criteria of inteUigence and these were found to 
be those tha t had also high inter-correlation among themselves. 
Again Binet’s attempt to measure inteUigence was the most 
practical one. Before him many experimenters had tried to 
measure it by taking various kinds of head measurements. But 
Binet rightly thought this could never lead to correct results. 
He tried to measure efficiency of the mind by measuring the 
actual amoimt of work turned out by the mind. Even in such 
a simple thing as finding the efficiency of an engine the most 
reliable results are obtained by measuring the actual output of 
work of the engine. Of course we can find it also by measuring 
the area of the piston, the length of the stroke and the pressure 
of steam and so on ; but the figure so arrived at may give widely 
differing values. The more rehable values are obtained by 
measuring the actual output of work. If this is the case in such 
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a simple thing as a physical engine, how much more forcible 
L of such a mysterious engine as the human brain 

or human mind is the argument in favour of measurmg mtel 

ligence by its actual output ? , - ,• 

But the height of Binefs genius is shown by his mventwn oi 

culty andat th ^jigiculty by saying that a m^ may 

wYf R wars. In fact he proved such an adult person to 
JhaYBhiJtTs to a l^ge extelt right. Just as some physical 

that Bmet wa ^ not to develop with chronolog- 

So i was found that mental development did not 
ical age, so also ix was , • , Rather it was found 

£? cS SYoSer endowment always adwnwd on a lower 

it grow at a greater pace at i„,eUigence? If 

Sn rme' at thf same age 

SO at what age does it come . . . , , continue to grow m 

for all individuals or do som ^ greater age than 

intelligence inteUigeSe from year to 

ye^ .t is stiU ur.dec;ded or some law of 

diminishing returns. A p ^-nres of intelligence similar 

i„6 this as we have «> mSsmement . Our present 

means by which to decide whether the growtn 

foUows any of the above men comparisons among 

result would be the ^me J^^f.VtheYther, and not 
children who have all grown one y 

between a chUd of ^ f j^tdligent a child has grown after 

“ ;trtr/er^“ wSLve been possible in a test 
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like repeating the digits. But here it appears that there are 
other factors which have greater weight than 

Se pomt you reach the greater the difficulty of Man^mg and 

much more than the proportion would require. 

years of mental age a child repeats two ^^ts ; at 3 ^ ear. 3 

6 Sgits; at 15 years 7 digits; at 21 (mental age) years 8 digits- 
For the same reason, we have no means of measming direct y 
whether the growth is more rapid at certain periods than at 
others, as for example at adolescence. At the most we can 
have only some circumstantial evidence, as, for example, by 
finding how much more wddely one age group is scattered about 
the m^ of the group than another. The third question on the 
limit of growth of inteUigence, however, can be definitely 
answered by means of inteUigence tests. We find that after a 
certain age the score made by children comes almost to a stand- 
stiU. Or, to put the same facts in other words, the percentage 
of children that pass a certain test remains nearly constant 
from, say, the 'sixteenth year onwards.^ In fixing the upper 
limi t of growth of inteUigence by means of tests, care must be 
taken however to see that the tests at the upper end are suffi- 
ciently hard. Otherwise if they are easy enough to be answered 
by cent per cent children of, say, the twelfth year, we will not 
be in a position to distinguish between this group and the higher 
groups. There is, at present, no unanimity on the point as to 
the age when this limit of growth is reached. Some say it is 
reached at 14 years, others at 16. Others again think that there 
are reasons to suppose that inteUigence grows stiU further, 
though more slowly, tiU the eighteenth or even the twentieth 
year. If it grows after the ^teenth year at aU, it appears to 
grow very little. This is mainly determined by the score which 
boys and girls make in tests from year to year. It is found that 
after the sixteenth year there is very Uttle increase in the total 
score made. Thus the average score of children of sixteen years 
of age and the average score of adults of twenty-five wiU be 
practicaUy the same. The table on page 20 based on the present 
study gives the mean mental ages of children of aU ages from 
the third year onwards. The mental age is a form of the total 
score chil^en mcike. 

It wiU be seen that the mental age is practicaUy at a stand- 
stiU from the year 15-16 onvs-ards. The apparent faU from the 


^ See Chapter V. pp. 54-7. 




MEASURING INTELLIGENCE 

9 


duronological 

age 

No. of 
children 
examined 

Mean 

mental 

age 

2 to 3 years 

31 

2-7 

3 to 4 


41 

3-0 

4 to 5 

9P 

38 

4-5 

5 to 6 

>$ 

65 

5-4 

6 to 7 

P9 

e 63 

6-4 

7 to 8 

»» 

94 

7 

8 to 9 

99 

82 

8-7 

9 to 10 

99 

80 

9-4 

10 to 11 

99 

101 

10-6 

11 to 12 

99 

95 

11-3 

12 to 13 

99 

84 

12-7 

13 to 14 

99 

81 

14-1 

14 to 15 

99 

56 

14-3 

15 to 16 

99 

57 

15-7 

16 to 17 

99 

45 

15-8 

17 to 18 

99 

23 

16-2 

18 to 19 

99 

12 

15-8 

19 to 20 

99 

12 

14-8 

Above 20 

99 

7 

14-8 


year 18 onwards is due to the fact that the adolescents of these 
ages in the highest classes of our high schools are some of them 
‘left-overs’. Normal adolescents have all either proceeded to 
umversity education or left school. In all our subsequent 
calculations we have, therefore, taken 16 years as the limit of 
growth, which does not seem to be far from truth. 

On comparing these facts about mental growth with t^e 
available data on physical growtii, in which field we have 
definite absolute units such as the inch or the pound, we cai^t 
fail to notice a parallelism of growth on both these sides.' ^ 
physical growth as well as the mental growth comes practi^By 
ton standstill about the sixteenth or the eighteenth year, me 
increments in height and wei^t per year are more or 
constant from about the fourth year to about the m^teeatt 
year, although a slightly steeper rise is noticeable tetween the 
twelfth and the sixteenth year. We may assume by analog, 
for the present, a similar growth increment on the n^tal side 
and say that in any particular individual a growth of one ye^ 
at twelve is about equal to a growth of one at f^; and 

further that the yearly growth of a child of J-Q* 

and a quarter times the yearly growth of a child with an l.y. ot 

100 (see next chapter). 


For average increases in height and faom to 

Manual o/MeHtal and Physical Tests. Part I. Second edition. 1914, pp. 


and 
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aHministrator, the vocational comibcuui 

selector A vast amount of research work is going on in a 
fields Our educational ideaU are being almost revolu- 

tl^ as a result of these. We shaU, 

in what way intelligence tests as weU as other mental tests are 

rS?' In the first place these jj^teUigence 

tests are of very great use in the school. If a teacher is to be 
successful, if he is to know his pupils thoroughly he rni^t 

ligenceofhispupilsandhemustalso know the proper use of that 

instrument. His is the work of handling young groimg minds. 
He must, therefore, know as much as possible of these minds. 
He must know exactly the present condition of these minds as 
weU as their future possibUities. He can no more dia^ose and 
treat these minds accurately \vithout being in possession of an 
accurate instrument of mental measurement than can a doctor 
diagnose and treat the physical condition of his patient without 
the use of a thermometer. Of course he can know somethmg of 
the condition of the minds of his pupils from a record of their 
studies, just as a doctor can know something of the condition of 
his patients by observing the temperature of their bodies by 
feeling them with his hand from day to day. But in both c^es 
the information gathered is incomplete and unscientific. For 
the proper handling and treatment of both kinds of cases we 
require instruments of far greater precision. Such an instru- 
ment for the teacher is Binet’s rod of mental me^urement. 
With this he will be able to find out the exact calibre of the 
minds of his pupils. If 3. child is backward in studies he will 
be able to discover whether this backwardness is due to the 
child’s n^lecting his studies, or to his youth, or whether, though 
sufficiently advanced in age, the child s mental development 


1 Mental Usts is a wider term than intelligence Usts. The former includes, 
besides intelligence tests, educational attainment tests, tests of temperament 
and character and vocational tests. 
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has been retarded. Knowing this much, which it should be 
remembered is the most valuable part of his knowledge about 
the child, the teacher will be able to apply the proper remedial 


measures. 

We ‘^hall now see in what ways these mental tests can be 
made use of by teachers and school administrators. In the 
first place, children of very low mental caUbre, for example 
those with an I.Q. below 60, might be separated out and special 
arrangements made for their education in special schools for 
the mentaUy retarded or backNvard children. Secondly, speci- 
ally advanced or gifted children, those with an I.Q. above 1 , 
might in the same way be separated and specially tramed as 
thev are the most valuable assets of a nation. This will not be 
possible however, except in large cities with a 

about 1^- 5 percent of the total population of chd^en (See p. 80). 

In smaller tOMTis the number of such children w^ not be enough 

to fom even one class in each standard. Lastly, even the 
children between these two limits of I.Q.s, those between 60 and 
140 could be divided into two or three par alkl streams, especi- 
aUv S large schools, where there is a sufficient number of 
chUdren to admit of such division, and where different cumcula 
couMte arranged for them, and they could be made to progress 

onwards in these parallel streams. 

The question may here be asked, is it not possible to pug 
the iSg ^e of children without the use of menta^ tests 

a-e^r^ £i 

score more marks tpn another ch , . do not 

intellififcnt but less industrious. The otH-prI tn the 
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proportion to their mental development, are a far bett^er m^- 
Le of native intelligence. Lastly, in the assessing of chUdren s 
progress in their school subjects by their teachers, a good deal of 
the subjective element creeps m, so that a child in whose favour 
a teacher happens to be prejudiced secures more marks than 

another, who is not so favoured. ,, , 

Next we shall consider some of the difficulties that anse in 

trying to separate chUdren into different streams or divisions in 

a large school. Are the children to be classified according to 

their I Qs or their mental ages ? It would appear that the best 

way to classify them is according to their mental ages. For a 

child may have a high I.Q., say 125, yet his mental age may be 

too low for the standard in which he is and he may be doing 

poor work. Another child of a lower I.Q., say 100, may have a 

higher mental age and may be doing much better work in the 

same class. Hence in classifying children it is the mental age 

that is more valuable than the I.Q. It would appear that for 

each standard or grade there is one mental age that is normal.^ 

Thus in admitting children for the first time into school the 

proper way would be to admit them on the basis of their mental 

age; so that all children in the lowest class will be of the same 

mental age, say 6. Even then another difficulty arises. A 

backward child and an advanced child do not advance by the 

same amount of mental age every year. A perfectly normal 

child may be said to advance by one year of mental age per 

chronological year; in the same time a backward child may 

advance by, say, 9 months, and an advanced child may add 

more than one year to his mental age. Thus if a normal chUd 

advances by 4 years in 4 years of time, a retarded child may 

advance only by 3 years and an accelerated child may advance 

by 5 years. Thus, though they may start together at the 

beginning of their careers it will be seen that in a few years their 

progress will be quite different. In the present instance it will 

be seen that while the backward child will probably have to be 

detained for one more year, the advanced child will similarly 

deserve an additional promotion of one year. 

Besides these theoretical difficulties there may arise various 
practical difficulties. The progress of different children of the 
same mental age may not be the same in difierent subjects, for a 
child may develop a special aptitude or liking for one subject 
rather than for another and the result will be a vast difference in 
the progress he makes in the two subjects. Or again, traits of 


^ See Chapter V, p. 74. 
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temperament or character may play an important part in the 
efforts put forth by children. One child may be very persever- 
ing and thus overcome the difficulties in his way and surpass 
another child who is more unsteady m his efforts. Again the 
physical condition of children has to be taken into account 
One child may have a fine physique and thus be capable of 
putting forth more effort than one of a weaker conditmn. 
Similarly home environments may dffier very widely. One 

of a goodVrarj^ and get good guidance at home, 
mav come from a very poor home, where there are no prope 
facihties and where he may even have to help the parents in 
their i ob-work The circle of friends among whom the children 
mie mak^a vast difference also in the work they turn out^ 
Thus even if we start children at stages suited to their mental 
ages we shall soon find that this umformity iviU not be maim 

a^. tTvei case we should consider the situation m aU its 
Cm thus be clear that even if we start by putting chUdren 

^ than others Two courses are open to us now. 

or else maKe ineiu wu advance according 

w^d Aild.Ci example, in 

may work out 50 examples in each Japter 

child may be satisfi^ C sameCjS but L grided 

examples in the chapter are .... children may be pre- 
in difficulty. In history, the Jinghtw chtlfflen m^ y^^^ p 

scribed a supplementary ^ method seems to be 

satisfy their greater ^^educationists ; and certainly 

favoured by the larger num method where children 

loses a good deal of the stuto t break the 

^„Ct S SrS&rif in a,e id may hnd 
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that he is a misfit in their company. Thus it is 
many cases that the social and physiological development of 
chilcien is quite apart from their mental ^evebpment. This 
maladiustment of children often preys upon their health, so 
that in later life they may develop complexes or become physical 
wrecks. To avoid all these difficulties it seems to be best, as a 
general rule, to provide a richer curriculum for the cleverer boys 
and make them pass annually through the regular standards or 
grades. In exceptional cases where the cleverest children are 
to be trained for special advanced professions or competitive 
examinations for the highest civil services they may be 
permitted to omit one or two standards or grades during their 
career, provided they possess exceptionally good health and are 
strong enough to bear the extra mental burden. In such 
cases, however, they will have to be carefully examined mental- 
ly and given the extra promotion only if their mental age is not 
less than the normal mental age of the class to which they are 

to be promoted. , 

Occasionally there may be in a class a few cases of cnilaren 

who, while capable of advancing with the class in most subjects, 
are found to be lagging behind in one or two. Such children 
require special attention in order to be brought up to the level 
of the rest of the class. This can best be achieved by segregat- 
ing such children in an oppoHunity class, where they are given 
special instruction in these subjects and when the desired 
efficiency in the subjects is reached they can be sent back to the 
regular standards. It is the duty of the head of the institution 
to provide such instruction for deserving backward children. 
In all these cases a mental test would seem to be necessary 

before proper treatment can be given. 

The Accomplishment Ratio. Following up the idea of intel- 
ligence tests, tests have been devised to measure the achieve- 
ment of children in the several school subjects. These tests, 
for example, in algebra or arithmetic or science, are given to 
children and norms are obtained both according to age and 
standard or grade. A composite score called the Educational 
Quotient (E.Q.) may be obtained for all the school subjects. 

^ ^ Educational Age - , 

Thus E.Q. = ^ — r-^ X 1 00. If a child is above 

^ Chronological Age 

the average in intelligence, that is, if his I.Q. is above 100, it is 
expected that his E.Q. should also be above 100. If it is less, it 
means that the child is not working up to his natural level. If 
it is more the child is being goaded too much. From these 
may be worked out what is called the Accomplishment Ratio. 
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Thus the A.R. = ^’ X 100. If the child’s educational 

quotient is 80 and his intelligence quotient is 100, his accom- 
plishment ratio ^vill be 80. This means that the cMd is not 
woT-king up to his capacity. On the other hand, if the child s 
E.Q.is 120 and his I.Q. 100, his A.R. is 120, which means that 
the child is working much beyond his powers. The attamments 
of the child in the individual subjects may m the same way be 
compared ivith his intelligence quotient ™ the educational 
quotients, however, there is one difficulty. The stand^d laid 
down in the different subjects of the curricdum may diffe^n 
different countries or provinces or with dffierent times- The 
standardized norms, therefore, will not be valid in such dffiere 

lora.litics or different times. - / * i. i 

Individual Methods in Education. The fi^mgs of intel- 
ligence tests and the recognition of individual differences ave 

of irfstruction. The old classroom methods of ^mform in- 
struction are going more and more to the waU and methods 
giving full scope for individual development according 
Ability of each^child are coming to the forefront, ^uch are the 

hL a place « and a 

Ss" °S^l”r“Sh:rof hewerl of wood aod dnwers 

Wherever possibk the result of one test, Pf ^^f^^^Th^re 

is sometimes the danger that selfwai^ does not try 

through inattention, oHime and thus lose a good 

his best or he may waste a g •„ a otoud test It is always 

deal of his true score particutoly " a ^d“ , test, in 

best, therefore, to check up independent individual 
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with performance tests. The maximum score in I.Q. should 
be taken as more reliable than the minimum. 

Vocational Guidance. Another important use of these tests 
is in vocational guidance. The teacher or the parent or the 
officer in charge of the work of vocational guidance vnll have 
to guide children properly as to what course or profession they 
should follow. The first index towards a suitable profession is 
given by the chUd’s intelligence test. The inteUigence 
quotients of all children are carefully recorded. For each 
profession or trade the minimum I.Q- required for successful 
work is determined by the actual observation of successful 
workers. Thus for university teachers and the legal profession, 
men of the highest intelligence are required, men for example 
above I.Q. 120. The skilled trades, and the clerical professions 
require men of medium intelligence. Unskilled labour may 
usemenofthe lowest I.Q., even men below I.Q. 80. Psycholog- 
ists^ have attempted to~catalogue the minimum I.Q.s required 
for the various professions and with this knowledge at hand we 
ran direct bovs as to what line they should take. Thus it will 
be useless for children with I.Q. below 80 to attempt any of the 
higher professions. After this preliminary survey other occu- 
pationa 1 tests are given to the cluldren in order to discover their 
special aptitudes or likings. For example, for the business of 
typewriting, tests are devised which are supposed to be 
elements in the total ability of typewriting. Such 
occupational tests axe devised in three ways. In the first 
place, the particular profession or work is carefully 
analyzed into the constituent abilities required and tests 
are devised for each of these abilities. The scores in each 
of these abilities are correlated wth success in the particular 
trade or profession and in this way only those abilities that 
correlate idghly with the trade or profession are retained . Thus 
Seashore has analyzed musical aptitude into 32 elementary 
abilities and has devised tests for each of these. He then finds 


a composite score for all these abilities which represents the 
individual’s musical aptitude. 

The second method is to devise a test which would be a 


miniature of the actual trade or profession. For example, 
Munsterberg has devised a test for electric car drivers. 
Through an aperture in front of the candidate a road track is 
rapidly passed in bright light; figures representing foot 


*See, for example R. B. Cattell. Your Mind and Mine (Hanap, 1924), 
P* 273* 
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passengers, horse-carriages, motor cars and buses are rapidly 
moving in two opposite directions. The candidate is reqmred 
quickly to indicate which of the figures representing foot- 
passengers and various kinds of vehicles are sources of danger.^ 

Lastly, candidates are tested by giving them practice m the 
actual activity itself. For example, in testing for typewritmg 
ability the same amount of practice is given to different 
duals and their progress in the fixed time measured. This 
progress is an index to their future improvement in that partic- 
ular kind of job. u r 

Guidance for vocations is given mamly on the results of 

intelligence tests. These are considered along ^jth a carehmy 

But for vocational selection the employer is not satisfied mth 
these alone The special aptitudes of candidates are 
tested by means of specialized occupational tests as indicated 

"''7he stage at which Vocational Guidance sh^ be 
hlteUigence tests. Some children 

elementary course, some cannot reach th p . ^ 

ii^to t'; 

S“4Trd“t:“ynrM^^^ help^of 

course, however, should Showed up ^rn p 

tion in the trades the .v,. present secondary 

courses of study This general course should 

’'fS Tfte" of ffo 

Sfh'IcS ct ieTh^e 

filt Jlf best children after the high 

. Mee..erb„s, »■«< 

Miflain, 1913), pp. 69-72. 
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school course will proceed to their university studies. It is the 
duty of every state to provide some such scheme of education if 
it regards a^ of the utmost importance the care of all its subjects. 
The greatest thing in life for everyone is to be able to earn a 
livelihood. The selection of a vocation cannot be left entirely 
to the children themselves or to their illiterate parents, because 
more often than not the schemes of children are more ambitious 
than it is humanly possible for them to carry out. They are 
therefore in need of guidance. Such guidance it is the duty of 
the state to provide. There are many people in good employ- 
ment who still wish to improve their work and condition. It is 
again the duty of the state or of local authorities where the 
duties of the state are entrusted to them, to provide a scheme of 
continuation schools, evening classes or other forms of adult 
education. If the employees are not satisfied with their lot or 
with the return they get for their work, the work suffers. The 
employers, therefore, should keep a careful record of their 
employees and promote or otherwise reward such of them as 
deserve promotion. 

Factors of tlie Mind. Since Spearman propounded his Two- 
factor theory and claimed to prove it by mathematical analysis, 
other psychologists, particularly L. L. Thurstone in America, 
worked on this problem and a great many of them now claim 
that there are not simply two factors in aU our activities, one 
general and one specific, but that there are some important 
group factors as well in these activities. These group factors 
are present in certain groups of tests, to which they are common. 
A verbal factor, v, they claim is present in tests involving 
verbal ability. Similarly there are other group factors analyzed, 
such as the numerical factor, designated n, a practical factor 
F, and a few others. If there are only a few of these factors and 
we can isolate them in the abilities of individuals and also in 
certain vocations, it is claimed that we could guide individuals 
for their vocations with a great deal of certainty. ’ Some psy- 
chologists doubt, however, whether we will succeed in isolating 
a few orthogonal, that is uncorrelated, and psychologically 
meaningful, factors. On the other hand if the number 
of factors analyzed becomes very large, their utility becomes 
proportionately less. In the words of Sir Godfrey Thomson, 
‘The fundamental advantage hoped for by the factorist seems 
to be that the factors may turn out to be comparatively few in 
number, and may thus replace a multitude of tests and in- 
numerable occupations by a description in these few factors. 
This, if achieved, would react on social problems somewhat in 



I 


30 MEASURING INTELLIGENCE 

the same way as the introduction of coinage influences trade 
previously carried on by barter. In this way we see that 
although the faculties of the old psychologists have proved to 
be a myth and the working of the mind has been found to be 
unitar>'. in recent years these factors of the mind are trying to 
come forward as new aspects of mental activities. Speaman 
expresses these facts humorously in the following words ; ‘The 
faculties, like the British {«ople, have a way of losing every 
battle, but ultimately winning the war.’ 


« Godfrey H. Thomson. TAr Faclor*ol Analysis of Human 
of London Press, 1950). p. H8. 


Ability (University 



CHAPTER IV 


THE BINET- SIMON SCALE 
AND THE STANFORD REVISION 

P rinciples of vital importance in the Choice and 
Arrangement of Tests. From what we have seen so far 
it will be clear that in framing a scale of intelligence tests the 
following points are of vital importance ; 

(i) The tests should be as varied as possible in order to ‘tap’ 
the flow of mental energy in various directions. Binet’s-solu- 
tion in this respect was round, from practical experience, to be 
the best. Some of his tests are on memory for syllables having 
sense; some on auditory memory for digits; some on visual 
imagery; some on comprehension; some on judgement; some on 
arithmetical reasoning; some on ability to pick up and learn 
from everyday experiences and so on. 

(ii) The number of tests which any individual child should 
be submitted to should neither be too large nor too small. In 
Binet’s arrangement each child wiU, on an average, be subject- 
ed to 20 tests, some of these having 2 or 3 sub-tests ; that is to a 
range of tests covering 4 years, wdth 5 tests in each year. In 
the present arrangement he will be subjected to about 24 tests; 
that is, to a range of 4 yeais, with 6 tests in each year. If the 
number of tests is too small the reliability of the I.Q. becomes 
less on account of the small number of tests; while if it is too 
l^ge it becomes so owing to the efiects of fatigue that creep in. 
The testing on this scale takes from half-an-hour to nearly two 
horn according to the age of the children. The tests of younger 
cM Jren are shorter, and their replies brisker ; the tests of older 
children are longer and require more time owing to the greater 
judgement required in finding proper solutions to the questions. 

(Ill) The wording of the questions in the test should be within 
toe range of comprehension of the children of the ages for whom 
they are intended. On several occasions it is found 

the former are 

of a ^ unequivocal and should admit 

^ the ans»,rs are either^eaS or a 



32 


measuring intelligence 


different examiners, or the prepossessions in ravour oi tcuix 
cMdren in the case of the same exammer. These answers ^e 
generally checked with the help of a stencil or a key. In the 
Lse of an individual and oral exammation such a condition is 
not necessary. More often than not, therefore, ^e a^wers 

™ J^distinctly an advantage in oral tests smce it preclud^ ^e 
Dossibihty of one child commumcatmg the correct a^wer to the 
child that is to be examined next. For exampl^take a c^es- 
tion like ‘ What is the difierence between a butterfly and a y . 

shoSd up the interest 

't^ > cS'ir If once — ^tn^SiSt S 

'Sen »io“y and Uttle cbUdren are 

Sn‘°Srt5s rSSts“sho^^ be arranged 

in S a way that the to to aSa^e 

question. nature should come one 

JefL’lthr rotorSX^S shouid he as ntuch 

m t'srr 

child over another because of ^ ° what we 

home or social envtrontne^ iHiiSl^ible to test the 

have said in previous f * ' VSkh what toy have 

SuS'toL?wleV the* chUdren pick up or through to 


1 Page 200. 
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output of their mind which is a true measure of their intelligence. 
Hence he must have argued that there was no other way for 
him than to select items from among the most common experi- 
ences of children to enable them to manifest the development 
of their inteUigence. Since his tests were published they have 
been tried in various countries, in sit^tions widely dittenng 
from one another and among people with almost diametncally 
opposed traditions in the far west and the far east. Under all 
these varying circumstances the allocation of the tests to the 
several ages agrees very well. There can be no better proof, 
therefore, of the great insight and experience with which Binet 

selected the various items of his tests. 

Procedure in Giving the Tests. Next in importance to the 
selection of the tests comes the procedure in giving the tests. 
Binet, as quoted by Terman, analyzes the methods by which 
teachers estimate the inteUigence of children. Some of them 
do so from the marks scored by the children in their school 
subjects, such as arithmetic, reading or history. Others judge 
it from some out-of-school activities such as resourcefulness in 
play. Some others suggest asking some 'catch ’ questions ; such 
as, ‘which is heavier, a pound of feathers or a pound of lead?’ 
Certain others again judge the same from the facial expression 
and the lustre of the eyes of children. But Binet asks, how are 
we to standardize a glance of the eye or an expression of the face, 
so as to measure the intelligence exactly? Such methods are 
crude and imscientific. 

Binet’s method is to lay down the procedure in giving the 
tests exactly. Every question is definitely worded, so that 
not a single word can be changed. Every child, therefore, 
is put in the identical situation. The time that is to be aUowed 
for each question is definitely laid down. After the formula of 
a question is recited before the child, no supplementary ques- 
tions are to be allowed, as is often the tendency of inexperienced 
testers. The exact method and order of presenting pictures or 
other test material is laid down. For, it has been found from 
psychological experiments that even a very small change in the 
procedure, such as putting one picture to the left instead of to 
the right makes a vast difference in the responses given by the 
children. The procedure, therefore, as laid down for each test 
is to be strictly adhered to. It is then only that the several 

rKults are comparable . This procedure in detail will be describ- 
ed m the proper place. 

^ rightly, is that the 

child should be taken fuUy into confidence before the testing 
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starts . He should feel quite free and familiar with the examiner 
and should be in general in a position to make his best effort. 
If the child becomes nervous, timid, or self-willed and refractory 
the testing becomes valueless. From this point of view the 
individual orcd tests are far superior to the group tests. In 
group tests if the child once becomes nervous the whole time 
devoted to testing is wasted. Nor can this nervousness or 
timidity be easily detected. On the other hand such a situation 
can at once be detected in individual tests. Future improve- 
ments in psychology particularly in the case of the younger 
children, will depend far more on individual psychology and 
individual testing than on group testing. For it is then that the 
examiner comes face to face with the subjects and can adapt 
the circumstances to varying situations and study more minute- 
ly the working of human minds. 

Bind's 1911 Scale. Binet published his tests in three scales. 
The earliest, that is the 1905 scale, contained a list of thirty 
tests arranged in order of difficulty and a child’s mental develop- 
ment was found by noting how far up the scale he could proceed. 
His 1908 scale was a refined age scale. The 1911 scale was 
almost the same as the 1908 scale. Only a few tests that were 
found unsuitable were dropped and the number of tests in 
each age-group was made five, except in year IV, where there 
are only four. This makes the working out of mental age on 
the decimal system very easy. He wanted no doubt to refine 
his measuring instrument stiU further in the light of ^rther 
statbtics, but this was left to future workers owing to Bmet s 
untimely death in the same year as the publication of this scale. 

The following is his 1911 scale: 



Points to nose, eyes and mouth. 

Repeats two dipts. 

Enumerates objects in a picture. 

Gives family name. 

Repeats a sentence of six syllables. 

Gives sex. 

Names key, knife, and penny. 
Repeats three digits. 

Compares two lines. 

Compares two weights. 
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2. Copies a square. 

3. Repeats a sentence of ten syllables. 

4. Counts four pennies. 

5. Unites the halves of a divided rectangle. 

Age 6 

1. Distinguishes between morning and afternoon. 

2. Defines familiar words in terms of use. 

3. Copies a diamond. 

4. Counts thirteen pennies. 

5. Distinguishes pictures of ugly and pretty faces. 

7 

1. Shows right hand and left ear. 

2. Describes a picture. 

3. Executes three comiTiissions, given simulta.neousl\ . 

4 ' Counts value of six sous, three of which are double. 

5. Names four cardinal colours. 

Age 8 

1. Compares two objects from memory. 

2. Counts from 20 to 0. 

3. Notes omissions from pictures. 

4. Gives day and date. 

•5. Repeats five digits. 

Age 9 

1. Gives change from 20 sous. 

2. Defines familiar words in terms superior to use. 

3. Recognizes all the pieces of money. 

4. Names the months of the year in order. 

5. Answers easy comprehension questions. 

Age 10 

1. Arranges five blocks in order of weight. 

2. Copies drawing from memoiA'. 

3. Criticizes absurd statements. 

4. .Answers difficult comprehension questions. 

5. Uses three given words in not more than two sentences. 

Age 12 

1. Resists suggestion. 

2. Composes one sentence containing three given words. 

3. Names 60 words in 3 minutes. 

4. Defines certain abstract words. 

5. Discovers the sense of a disarranged sentence. 

Age 15 

1. Repeats seven digits. 

2. Finds three rhymes for a given word. 



36 

3. 

4. 

5. 

Adult 

1 . 

2 . 

3. 

4. 

5. 
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Repeats a sentenee of 26 syllable. 

Interprets pictures. 

Interprets given facts. 

Solves the paper-cutting test. 

Rearranges a triangle in inmgination^ 

Gives differences between pairs of abstract 
Gives three differences between a president and a king 
Gives the main thought of a 
read. 




The Stanford Revision. Professor Tennan of Stanford Univ- 
ersity gave a thorough trial to these tests and rearranged 

according to his own statistics in the year 1916, He 
changed Binet’s procedure in some cases and split up some of 
the tests and regrouped the sub-tests, particularly the compre- 
hension tests. He also added a few new tests. The following 
is Terman’s complete scale; 

Age 3: (6 tests, 2 months each) 

1. Points to parts of body. (3 of 4.) Nose; ey^; mouth; 

hair. 

2. Names familiar objects. {3 of 5.) Key; p^y; dosed 
knife; watch; pen^. 

3. Pictures-enumCTation or better. (At' least 3 objects 
en'umerated in one picture). Hutch home; ri.yer scene, 

post office. 

Gives sex. 




4. 

5 . 

6 . 



Gives last name. 

Repeats 6 to 7 syllables. (1 of 3.) 
Alternative. Repeats 3 digits. (1 success 

Order correct). 

^e 4: (6 tests, 2 months ea^ 

1. Compares lines. (3 trials, no mrors 

2. Discriminarion of forms 



errors.) 

Counts 4 pennies. (No error.) 
Copies square. (Pencil, 1 of 3.) 
Comprdiension, first degree. (2 
addition.) 

Repeate 4 digits. (1 of 3. 4!teder 

addition.) 

Alternative. Repeats 12 to 13 syll^lea. 
cmrect. or 2 with one error each.) 


3. 

4. 

6 . 

6 . 



< * 


r-t-: 


of 3.) 



} I ' ■> 
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0 : (6 tests, 2 months each) 


1 , 

2 , 

3. 

4. 

5. 


6 . 


Comparison of weights. (2 of 3.) 3-15; 15-3; 3-lo. 

Colours. (No error.) Red; yellow; blue; green. 

Aesthetic comparison. (No error.) 

Definitions, use or better. (1 of 6.) _ 

Patience, or divided rectangle. (2 of 3 trials. 1 minute 

each.) 

Three commissions. (No error. Order correct.) 


Alternative. Giving age. 


Age 6: (6 tests, 2 months each) 

1. Right and left. (No error.) Right hand; left ear; 

right eye. 

2. Mutilated pictures. (3 of 4 correct.) 

3. Counts 13 pennies. (1 of 3 trials, without error.) 

4. Comprehension, second degree. (2 of 3.) 

5. Coins. (3 of 4.) Nickel; penny; quarter; dime. 

6. Repeats 16 to IS syllables. (1 of 3 absolutely correct, 
or 2 with 1 error each.) 

Alternative. Morning or afternoon. 

Agf 7 : (6 tests, 2 months each) 

1. Fingers. (No error.) Right ; left; both. 

2. Pictures, description or better. (Over half of per- 

fonnance description.) Dutch home; river scene; post 
office. 

3. Repeats 5 digits. (1 of 3. Order correct.) 

4. Ties bow-knot. (Model shown. 1 minute.) (Stanford 
addition.! 

5. Gives difference. (2 of 3.) Fly and butterfly ; stone and 
egg; wood and glass. 

6. Copies diamond. (Pen, 2 of 3.) 

Alternative 1. Names days of week. (Order correct. 2 of 3 

checks correct.) 

2. Repeats 3 digits backwards. (1 of 3.) 

Age S: (6 tests, 2 months each) 

1. Ball and field. (Inferior plan or better.) (Stanford 

addition.) 

/ 

2. Counts 20 to 1. (40 seconds. One error allowed.) 

3. Comprehension, third degree. (2 of 3.) 

4. Gives similarities, 2 things. (2 of 4.) (Stanford 

addition.) Wood and coal: apple and peach; iron 
and silver; ship and automobile. 

5. Definitions superior to use. (2 of 4.) Balloon; tiger; 

football; soldier. 
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2 . 


3. 


i. 


6 . 


6 . 



6. Vocabulary, 20 words. (Stanford ad^Stko.) 

Alternative 1. First six coins. (Noenw.) 

2. Dictation. (‘See the Httle boy/ Etiily 
legible. Pen, 1 minute.) 

.4 9: (6 tests, 2 months each) . . jx 

1 Date (Allow error of 3 days in c, no ctiuriBaif or *.) 

(a) Day of week; (6) month; (c) day of maim; (i) 

y pflT - 

Weights. (Procedure not illustrated. 2 (At, S, 9, 

12,15.) . 

Makes change. (2 of 3. No coins, paper or pOBCtl.) 

10— 4; 15— 12; 25— 4. , 

Repeats 4 digits backwards. (1 of 3.) (Stawofa 

addition.) ^ . 

Three words, (2 of 3. Oral. One sentence or not over 

2 co-ordinate clauses.) Boy, river, ball ; work, money, 

men ; desert, rivers, lakes. ^ 

Rhymes. (3 rhymes for two of three words. Une 
minute for ea^ part.) Day; mill; spring. 

Alternative 1. Months. 

2 checks of 3 correct.) 

2. Stamps, gives total va] 

individual values are known.) 

(6 tests, 2 months each) 

1 Vocabulary, 30 words. (Stanford addition.) 

Absurdities. (4 of 6. Wam. SjKmtoi^ aMWCtwo 
allowed.) (Four of Binet’s, one Stanford,) 

Designs. (1 correct, 1 half-correct ^ 

Reading and report. (8 memories. 36 s^xmds 
mistakes in reading.) (Binet s sdectem^ . v ^ 
Comprehension, fourth degree. (2 of 3. 

be repeated.) . . 

(fl) ‘What ought you to say when someooo 
vour opinion about a person you don 1 

well? ’ 

‘What ought you to do befcffe un 
ning) something very important? 

‘Why should we judge a person most© 
than by his words? ’ 

Names 60 words. (Illustrate 
happy.) . . , ^ 

Alternative 1. Repeats 6 (1 

(Stanford addition.) • 



2 . 


3, 

4. 




6 . 




{h) 

{c) 







vr. 'v - 





6 . 



( 
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2 . 


(1 of 3 correct. 


3. 


2 . 

3. 

4. 

5. 


6 . 

7. 

8 . 


Repeats 20 to 'L'l syuauics.. 

or 2 with 1 error eachj . 

Form board. (Healy-Femald Puzzle A. 
Three times in 5 minutes.) 

12: (8 tests, 3 months each) % 

Ito^ords. (3 of s!) Pity: revenge; chanty; envy: 

BirS field. (Superior plan.) (Starford a<Mtion.) 
Dissected sentences. (2 of 3. 1 

half cr^ts.) (Stanford addition.) Hercules and wag- 
oner; maid and eggs; fox and crow; farmer and stork, 

miller, son and donkey. ^ 

Repeats 5 d^ts backwards. (1 of 3.) (St^ord ^^diti .) 
Pictures, interpretation. (3 of 4. ‘Explam this picture. ) 

Dutch home; river scene; post office; colonial hoi"®- 
Gives similarities, three things. (3 of 5.) (St^ord addi- 
tion.) Snake, cow, sparrow; book, teacher, news- 
paper; wool, cotton, leather; knife-blade, peimy, piece 

of wire; rose, potato, tree. 

Age 14: (6 tests, 4 months each) 

1 Vocabulary, 50 words. (Stanford addition.) 

Induction test. (Gets rule by sixth folding.) (Stanford 

addition.) . o x «> \ 

President and king. (Power ; accession ; tenure. 2 ot 6.) 

Problems of fact. (2 of 3.) (Binet’s two and one Stanford 

addition.) x „ x / a j * 

Arithmetical reasoning. (1 minute each. 2 of 3.) (Adapt- 
ed from Bonser.) 

Clock. (2 of 3. Error must not exceed 3 or 4 minutes.) 
6-22, 8-10, 2-46. 

Alternative. Repeats 7 digits (1 of 2. Order correct.) 

Average Adult: (6 tests, 5 months each) 

1. Vocabulary, 65 words. (Stanford addition.) 

Interpretation of foibles. (Score 8.) (Stanford addition.) 
Difference between abstract words. (3 real contrasts 
out of 4.) T. azin p -s.s and idleness; evolution and 
revolution; poverty and misery; character and 
reputation. 

Problem of the enclosed boxes. (3 of 4.) (Stanford 
addition.) 

Repeats 6 diigits backwards. (lof3.) (Stanford addition.) 


2 . 

3. 

4. 

5. 

6 . 


2 . 

3. 


4. 


5 . 
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6. Code, writes ‘Come quickly’. (2 errors. Omission of 
dot counts half error. Illustrate with ‘war’ and ‘spy’.) 
(From Healy and Femald.) 

Alternative 1. Repeats 28 syllables. (1 of 2 absolutely 

correct.) 

2. Comprehension of physical relations. (2 of 

3.) (Stanford addition.) Path of cannon 


ball; weight of fish in water; hitting distant 


mark. 


Superior A dult: (6 tests, 6 months each) 

1. Vocabulary, 75 words. (Stanford addition.) 

2. Binet’s paper-cutting test. (Draws folds, and locates 

holes.) 

3. Repeats 8 digits. (1 of 3. Order correct.) (Stanford 

addition.) 

4. Repeats thought of passage heard. (1 of 2.) (Binet’s 

and Wissler’s selections adapted.) 

5. Repeats 7 digits backwards. (1 of 3.) (Stanford addi- 

tion.) 

6. Ingenuity test. (2 of 3. 5 minutes each.) (Stanford 

addition.) 

How the Stanford Revision was Carried Out. The revision b 
based on the results of applying the tests in 1913-14 to 982 
children between the ages of 4 and 17. The testing of children 
was done by six examiners and the work of assessing was all 
done by Professor Terman. The data for the tests of adidts 
were obtained from the results of testing 40 high school pup^, 
30 businessmen, 15 migrating unemployed and 150 juvenile 
delinquents all done by different examiners. The several stages 
in the investigation can best be given in the words of the 

authors.^ 

‘ 1 . We first assembled as nearly as possible all the results 
which had been secured for each test of the Binet scale by all 
the workers of all countries, including percentages passing the 
test at various ages, conditions under which the results were 
secured, method of procedure, etc. After a comparative stu(ty 
of these data, and in the light of results we had ourselves seemed, 
a provbional arrangement of the tests was prepared for trial. 

‘2. A plan was then devised for securing subjects who should 
be as nearly as possible representative of the several ages. 
The method was to select a school in a community of average 


» The Stanford Revision and Extension of the Binet-Simon Scale for Measurtng 
InUUigenc9 (Warwick and York, 1917). 
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stcial status, a school attended by 

^fidctures of age difierences, the tests were confined to 

children who were within two months of a birthday. . - 

• 3 The children’s responses were for the most part recorded 
verbatim. This made it possible to re-score the records accord- 
S to any desired standard and thus fit a test more perfectly 

to the age level assigned it. 

'4. The tests were made at an average rate of about 5 

minuteSper test. The time was rarely below 40 

with the children of four and five years. The older children 

and adults more often required from 50 mmutes to an hour . . 

‘ 5 As may be inferred from the time reqmred, the testing 
was ’ reasonably thorough. It is possible, however that 
occasionally a success has been missed by not car^mg the es 
high enough, or a failure missed by not going back far enough. 
Errors of this sort doubtless about balance in the long run. . . 

‘6 Much attention was given to securing uniformity ot 
procedure. A half-year was devoted to training the examiners 
and another half-year to the supeiAUsion of the testing. In 
the further interests of uniformity all the records were scored 


by one person (Terman) . ’ 

After the records of testing were complete the tests were to 
-be allocated to the proper ages on the basis of these records. 
In this connexion the authors say : ‘ As was to be expected , the 
first draft of the revision did not prove satisfactor>^ The scale 
was still too hard at some points and too easy at others. Three 
successive revisions were necessary, involving three separate 
scorings of the data and as many tabulations of the mental 
ages, before the desired degree of accuracy was secured. As 
finall y left, the scale gives a median intelligence quotient closely 
approximating 100 for our non-selected children of each age. 

Some Flaws in the Stanford Investigation. The Stanford 
investigation was carried out with very great care and the 
efforts made to improve upon the original Binet-Simon scale 
were commendable. Still certain drawbacks remained in the 


experiment.^ In the first place, one would have wished that all 
the children from the most representative groups had been 

examined instead of children only within 2 months of a particular 

age. Thus children of 8 years in the investigation are children 


^ Since writing this we are glad to note that Terman and Merrill have 
brought out a new revision. Measuring Intelligence {Harrap, 1937). which 
removes the flaws mentioned here. 
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between 7 years 10 months and 8 years 2 months, those of 9 
years are between 8 years 10 months and 9 years 2 months, and 
so on Secondly, there are only 17 children in the fourth year 
group, i.e., presumably these children are between 3 years 10 
months and 4 years 2 months, while one would wish to have 
about 50 children in each age-group. Thirdly, there are no 
children, it would appear, below 3 years 10 months, while it 
was desirable to have at least 50 chUdren more below this level. 
Fourthly, in the same way there are only 14 children between 
16 and 17 years; thus the scale does not seem to have been 
properly tried for children above the 15-y^ level. Lastly, it 

?Ke children of special schools for the ment^y bactod 
chMren are not taken into account. The highly developed 
educational organizations of the large cities in ^enca and 
England had already separated out 

children and sent them into special schools. Thus iT was 
impossible to take into account th^e 

investigation If on the contrary all such chtoen were take 
into account the number of such children would be far in exc^s 

the test in the several age-groups- ^ ^ 

The New Stanford sTScale ilf 193L"^dCTSe 

name® Measuring Ss L and it 

and Co. This revision is revision than the old 

This is statistically a better s i9l6the authors them- 

one. About the old standard^tion and 

selves say: ‘Although intermediate mge, it was 

relAble measure over a fwry d below the 

r a... 

was surprisingly correct, considenng 
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the rather smaU number of subjects on which it 

pLm forms, which afiord facilities for ’’f ^s 

to be more urbanized and the simplicity gener^ty of the 

chSdren tS scales are much less suited to Indian conditions, 
where the urbanized forms of the stove the bed. the dustpan 
the fork and such other things are much less faimliar to our 
children. For use in India the foms .^ave to be 
restandardized, changing much of the material used, and 
probably out of aU recognition. 



CHAPTER V 


THE BOMBAY-KARNATAK REVISION i 

/ NTELLIGENCE Testing in India. Though intelligence 
testing after Binet has been in use for more than two 
decades in western countries, it is regretable that until now 
very little work in this field has been done in India. These 
mental tests to be of any great value must be rendered into the 
languages of the different provinces of India. But the multi- 
plicity of these languages in India need not be any great 
hindrance in the way of the development of tests, because each 
region covered by the major languages of India will be as large 
as a country in Europe. 

The only study worth the name undertaken in this country 
is that of Professor C. Herbert Rice of Lahore, who has worked 
in Hindustani and has adapted the Binet scale into a point scale. 
His work is embodied in the book, A Hindustani Binet Per- 
formance Scale.^ As Professor Rice himself says, ‘In the 
standardizing of these tests 1,070 boys, varying in age from 
5 to 16, aU attending school, were examined’. This is, how- 
ever, not a very comprehensive scale as it is only a point, and 
not an age, scale. Secondly, the children tested by him were 
all above 5 years of age, and ages below this level, which are 
psychologically the most important, were left untouched. 
Lastly, all the children tested by him were boys and none of 
them girls. 

The Present Revision. This state of affairs led the writer to 
undertake a proper revision of Binet’s scale to suit Indian 
conditions. For this purpose the Stanford revision of the scale 
was selected and closely followed. The locality selected for the 
experiment was the town of Dharwar in the Bombay Presidency. 
This is a middle-sized town with a population of a little over 
30,000. The children of this town were expected to be neither 
very advanced like those of busy cities like Bombay, nor very 
backward like those of remote villages. The children tested 
in this experiment therefore are fairly representative of the 

1 A brief account of this appeared in the British Journal of EduaUiond 
Psychology t November 1934, and in Teaching, 1934 and 1936, published by the 
Oxford University Press, Bombay. 

* Published bv the Oxford University Press, Bombay. 
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general population of Indian children. The tests were first 
of all translated into the two langv^es — Kannada and 
Marathi* — current on this side of India. These lang^ges 
between them cater to the needs of more than half of the State 
of Bombay, a large part of the Central Provinces (Madhya 
Pradesh) , the whole of the Mysore State, and a part of the State 
of Madras. Some of the tests and material of the scale were 
unsuitable for Indian children and had to be replaced, and some 
had to be amended to suit Indian conditions. Thus Indian 

coins are substituted for American coins; the pictures required 

for the ‘aesthetic comparison’ and ‘missing features’ tests are 
given an Indian appearance, while retaining the original Binet 
features; pictures representing Indian life are substituted for 
pictures* of western life in the ‘description of pictures’ test; 
the slip-knot is substituted for the bow-knot ; the vocabulary 
tests are made up from the words in Kannada and Marathi 
dictionaries; in the tests of repeating syllables the original 
passages are translated into Indian langmges retaining the 
original meaning and difficulty and containing the same number 
of svDables; in the test of ‘finding rhymes’ the Indian words 
selected are very similar to the original in sound, a conjunct 
consonant being substituted for a conjunct consonant and a nasal 
for a nasal; in the words for ‘definitions and differences of 
abstract terms ’ , words having the original sense are selected as 
far as possible, but in some cases the negative terms are used for 
the positive when the positive terms were found to be ambiguous 
or were used in more than one sense in the Indian languages ; 
in the 'dissected sentences’, the number of words in the Indian 
languages is kept the same as in the original as far as possible , 
and the sentences are dissected in the same way; in the ‘rever- 
sing hands of clock’ test, 11-10 is substituted for 8-10, as the 
latter was found to be rather ambiguous; the test ‘giving 
differences between a patd and a kulkarni (village headman and 
village accountant)’ is substituted for the test ‘differences 
between a president and a king’; an entirely new Indian code 
is substituted for the English code (the characters in the Indian 
script are wntten altogether in a different style from the 
English script); a new form of Binet ’s ‘reversing triangle in 
imagination’ is added. 

Some of the tests that were not timed either by Binet or 
Terman are carefully timed in this revision. This makes the 


A further revision of this scale in Gujarati is now available as prepared 
by N. N. Shukla and is published by Macmillan and Company, Bombay. 
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tests more accurate; besides, if they are not so timed the 
examiner is at a loss to know when exactly to stop and 
proceed to the next test. This is a very great practical 
difficulty. A large number of children give an appearance of 
trying to solve the question and take too long over it and some- 
times the answer is not forthcoming at all. 

Age Assignment of the Tests. In allocating the tests to the 
proper ages the method advocated by Professor Cyril Burt is 
followed as that appeared to be more scientific than that of 
Professor Terman. Terman selects children within two months 
of an age and requires 66 per cent of the children of that age to 
pass the test before allocating it to that age. Professor Cyril 
Burt however requires 50 per cent of all the children who have 
just passed their last birthday and have not reached their next 
before allocating it to the latter age; that is, if a test is passed 
by 50 percent of all the children between 6 and 7 years of age, 
the test is located in year VII.^ Both methods in practice 
amount to the same thing, but the latter method has the 
advantage of not leaving out any children of a particular group 
of the general population, as for example, the children of a 
particular locality or school. In practice, even the method of 
Burt cannot be literally followed, for the simple reason that a 
test of a particular age-group, say the seventh, is not to be used 
for children of that age-group only, but for all children close to 
this age-group on both sides. \^en we consider the percen- 
tages of passes on both sides of this age-group we find very 
wide differences. In fact, the scale is to be regarded as a 
continuous scale and the average percentage of passes for the 
entire range or at least for a range of one or two years on both 
sides of the age-group should be ascertained. Thus now and 
then a test is passed by only about 20 per cent of the age-group 
to w'hich it is assigned, but in the next group it may be passed 
by 70 per cent or 80 per cent. It is thus the average percentage 
rather than the percentage of any one year that is to be taken 
into account. Burt’s contention assumes that there is mathe- 
matical uniformity in the percentage of passes. The following 
would be such a typical case : 

Test of Year VH 

Chronological age 4 5 6 7 89 10 

Per cent passing 0 20 40 50 60 80 100 


‘ By common convention Arabic figures are used for chronological age and 
Roman figures for mental age. 
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Such is however very rarely the case. The met , , 

in the present revision is to take the average Percentage of the 
year of test, the previous and the following yea-r- This p - 
Lntage on an average is 42. This procedure is further checked 
by arranging the several tests in the scale m such a manner that 
the percentages of passes for children of any one age-group, 
say the tenth year, broadly go on decreasmg as we ascend the 

entire scale. 
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The following table shows the percentages 



No. of 
Test 


Name of Test 


Age last birthday 
Age next birthday 


2 

3 


3 

4 


4 

6 


Year III 

1 . Pointing to parts of body 

2. Naming familiar objects 

3. Repeating 2 digits 

4. Enumeration of objects in a picture 
6. Repeating 6 to 7 syllables 

6. Comparison of lines 

Alt. 1. Giving s«x 

Alt. 2. Giving proper name 

Year IV 

1. Repeating 3 digits 

2. Discrimination of forms . . 

3. Comprehension, first degree 

4. Repeating 12 to 13 syllables 

5. Coimting 4 pice 

6. Copying a square 

Alt. Comparison of 2 weights 


100 100 100 
57-1 97-5 100 
69-2 88-9 100 
40 77-5 97-5 

35-3 92-5 94-9 
38-7 89-7 97-4 
24 79-5 100 

57 94-6 100 


21-2 71-8 97-1 
9-7 64-1 97-5 
12-9 64-1 82-9 
0 31 70 

0 12-8 60 
0 5-1 70-7 

0 17-6 64-9 


Year V 

1 . Aesthetic comparison . . 

2. Definitions in terms of use 
3 ^ Three commissions 

4. Distinguishing right and left 

6. Naming 4 coins 

6. Counting 13 pice 

Alt. 1. Forenoon and afternoon 

Alt. 2. Giving family name. . 
Alt. 3. Giving age 


0 17-5 30 

0 17-5 47*6 

0 17-5 47-6 

0 7-5 45 

0 2-5 32-5 

0 0 16'5 

0 5 36 

14-3 25 50 

0 18-8 48-3 
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passes for the several tests 


5 

6 


6 

7 


8 


8 

9 


9 

10 



10 

12 


12 

U 


14 16 

1 6 Above 

16 



100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 


96-2 

100 

100 

100 

100 

100 

98-4 

98-9 

100 

100 

93-8 

98-4 

100 

100 

100 

85-4 

96-5 

97-5 

100 

100 

95-2 

98-4 

100 

100 

100 

85-7 

98-4 

100 

100 

100 

89-7 

98-4 

99 

100 

100 


73-4 

85-7 

97-8 

100 

100 

60 

92-1 

96-8 

100 

98 

73-6 

91-8 

95-7 

100 

100 

67‘7 

76-4 

91-4 

98-8 

100 

61-9 

92-1 

96-8 

100 

100 

64-5 

69-1 

96-8 

100 

100 

60 

84-8 

94-8 

97-4 

100 

86-2 

98-3 

98-8 

100 

100 

62-8 

83-3 

86 

98-7 

97 


100 

100 

100 

100 

100 

100 

100 

100 


100 

100 

100 

100 

100 

100 

100 


100 

100 

100 

100 

7 99 

100 

100 

100 

99-5 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

4 99-5 

100 

100 

100 
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Name of Test 


Age last birthday 
Age next birthday 


2 

3 


3 

4 


4 

5 


Year VI 


1. Repeating 4 digits 

• • 

0 

7-7 

22 

2. Comprehension, second degree 


0 

7-5 

30 

3. Divided card. . 


0 

5 

27-5 

4. Giving number of fingers 


0 

0 

12-5 

6. Description of pictures . . 


0 

0 

7-6 

6. Missing features 


0 

0 

20 

Alt. Naming colours 


0 

7-5 

17-5 

Year VII 





1. Repeating 16 to 18 syllables 


0 

2-5 

25 

2. Copying a diamond 


0 

0 

2-5 

3. Repeating 3 digits reversed 


0 

0 

0 

4. Naming days of week 


0 

0 

5-6 

6. Counting backwards 20 to 1 


0 

0 

5-4 

6. Giving differences from memory 


0 

0 

2-5 

Alt. Giving day of week and day 

of 




month 

• • 

0 

0 

0 

Year VIII 





1. Finding value of coins . . 


0 

0 

0 

2. Repeating 5 digits 


0 

0 

12-6 

3. Comprehension, third degree 


0 

0 

2-7 

4. Definitions, superior to use 


0 

0 

0 

5. Naming 6 coins 


0 

0 

0 

6. Reading and report. (2 facts: 

10 




errors : 2 minutes.) . . 





Alt. 1. Tying a slip-knot . . 


0 

0 

7-9 

Alt. 2. Ball and field 


0 

0 

0 
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5 6 7 8 9 10 12 14 16 

6 7 8 9 10 12 14 16 Above 

16 


47-6 

73 

85 ' 

1 

49-2 

65-6 

69 

■6 

45-3 

651 

86 

•8 

46-9 

71-9 

00 

5 

40-6 

63-9 

60 ' 

■2 

33-3 

50-8 

64 

■5 

40-6 

49-2 

77 ' 

■2 


38-1 

50 

64’5 

20 

45 

66-3 

17-4 

42-4 

60-8 

4-7 

40-4 

53-4 

131 

35-9 

50 

9-4 

33-3 

44-6 

6-2 

29-2 

39-1 


4-3 

13-6 

50-7 

141 

29-7 

41-5 

9-7 

26-4 

441 

9-9 

17-5 

41 

5-2 

11-3 

35-1 


13-3 

40 

14-1 

27-4 

50*6 

3-8 

13-2 

41 


100 100 100 
92-6 90 98 

98-7 98-7 99-5 
98 • 7 100 100 


94-9 

88-9 

95-9 

88-7 

91-4 

98 

97-5 

96-2 

99 


85 

89 

96-4 

78-7 

95 

95-8 

88-3 

93-8 

97-1 

84-7 

86-9 

95-7 

84-8 

84-8 

94 

72-2 

78-7 

92-2 

81-1 

76-3 

91-5 


78 

87'7 

95-3 

70-4 

81-3 

90-2 

73-7 

76-9 

86-3 

66-2 

77-4 

84-9 

60 

86-1 

93-4 

89-1 

95 


64-9 

81*3 

90-3 

65*4 

78-3 

92-6 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 


100 

100 

100 

100 

100 

100 

99 4 

100 

100 

98-2 

100 

100 

100 

100 

100 

99-4 

100 

100 

93-1 

100 

100 


100 

100 

100 

99-4 

100 

100 

97-6 

100 

100 

97 

100 

100 

98-8 

100 

100 


97 

100 

100 

99-3 

100 

100 
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\ame of Te^t birthday 

Test Age next birthda}^ 

2 

3 

3 

4 

4 

5 


Year IX 




1. 

Repeating 4 digits reversed 

0 

0 

0 

2 . 

Making change 

0 

0 

0 

3. 

Giving similarities — 2 things 

0 

0 

0 

4. 

Using 3 words in a sentence 

0 

0 

0 

5. 

Reading and report. (6 facts: 5 





errors: 1 minute.) . . 




6 . 

Free association, 35 words in 3 minutes 

0 

0 

0 

Alt. 

Vocabularv, 20 words . . 

0 

0 

0 


Year X 




1. 

Arranging 5 weights 

0 

0 

0 

2 . 

Repeating 20 to 22 syllables 

0 

0 

0 

3. 

Naming the months 

0 

0 

0 

4. 

Drawing designs from memory 

0 

0 

0 

5. 

Finding rhymes 

0 

0 

0 

6. 

Reading and report. (8 facts: 2 





errors: 40 seconds.) 

0 

0 

0 

Alt 

. 1. Vocabulary, 25 words 

0 

0 

0 

Alt 

. 2. Giving month and 3 'ear 

0 

0 

0 


Year XII 




1. 

Detecting absurdities 

0 

0 

0 

2 . 

Construction puzzle 

0 

0 

0 

3. 

Defining abstract words 

0 

0 

0 

4. 

Repeating 5 digits reversed 

0 

0 

0 

5. 

Interpretation of fables (4 marks) 

0 

0 

0 

6. 

Interpretation of pictures 

0 

0 

0 


^ Only Kannada vocabulary. 



THE BOMBAY-KARNATAK REVISION 


53 


5 

6 

6 

7 

7 

8 

8 

9 

9 

10 

10 

]2 

12 

14 

14 16 

1 6 Above 
16 

4-9 

15-6 

31-9 

61-3 

71-6 

78-7 

92 -G 

95-2 

99 

3-3 

9-4 

28-7 

57-5 

71-6 

87-3 

95-7 

99 

99 

3-3 

141 

19-4 

36-8 

58-4 

75 

95-2 

100 

100 

1-6 

1-6 

12-8 

44-3 

50 

69-4 

92-6 

93-2 

100 


3-2 

9-6 

38-8 

59-5 

77-4 

89-5 

93-5 

97 

0 

6 

15 6 

44-8 

35-5 

61-5 

76-2 

87-5 

88-1 

0 

0 

15-2 

50 

69*6 

95-4 

100 

100 

100 1 


6-7 

8-1 

17-6 

34-7 

49-3 

63 

85-6 

93 

100 

0 

3-3 

6-4 

28-1 

46-7 

69-4 

91-3 

95 

98-4 

0 

71 

12-5 

31-9 

41-4 

67-1 

88-8 

961 

100 

3-3 

4-7 

8-7 

22-5 

31-6 

65-5 

83-4 

92-1 

92-6 

1-6 

1-6 

7-3 

23-3 

26-9 

52-1 

77-7 

93-2 

94-8 

0 

1-6 

2-1 

17-3 

36*7 

53-8 

72-7 

87 

88-9 

0 

0 

7-1 

36-4 

54-8 

75-8 

90-2 

97-2 

100 1 

0 

4-3 

15-7 

29-3 

43 

62-6 

84-5 

97-3 

99 


0 

0 

11 

16 

24 

•7 

39-3 

73 

•7 

82 

96 

0 

0 

1-3 

12 

11 

•1 

38-4 

79 

•1 

85-4 

96-5 

0 

0 

0 

9-9 

11 

•1 

39 

63 

•6 

SO -7 

91-9 

0 

0 

0 

14-8 

24 

•7 

42-3 

68 

•6 

76-8 

80-8 

0 

0 

0 

4-9 

16 

■3 

35-1 

70 

•1 

86 ’4 

94 

0 

0 

0 

6-2 

10 

■1 

29-2 

61 

•9 

79-1 

85-8 


54 


MEASURING INTELLIGENCE 


No. of f T fast birthday 

Test Age next birthday 

2 

3 

3 

4 

4 

5 

Year XII- — contd. 

Alt. 1. Vocabulary, 30 words 

0 

0 

0 

Alt. 2. Repeating 6 digits . . 

0 

0 

0 

Alt. 3. Comprehension, fourth degree . . 

0 

0 

0 

Year XIV 

1. Induction test; Finding a rule 

0 

0 

0 

2. Dissected sentences 

0 

0 

0 

3. Arithmetical reasoning . . 

0 

0 

0 

4. Problems of enclosed boxes 

0 

0 

0 

5. Giving similarities — 3 things 

0 

0 

0 

6. Ball and field, superior plan 

0 

0 

0 

Alt. Vocabulary, 40 words 

0 

0 

0 

Year XVI (Adult) 

1. Interpretation of fables (8 marks) . . 

0 

0 

0 

2. Reversing hands of clock 

0 

0 

0 

3. Giving differences, Patil and Kulkarni 

0 

0 

0 

4. Repeating 6 digits reversed 

0 

0 

0 

5. Problem questions 

0 

0 

0 

G. Repeating 7 digits 

0 

0 

0 

Alt. 1. Vocabulary, 45 words 

0 

0 

0 

Alt. 2. Free association, 60 words in 3 

minutes 

0 

0 

0 


J Only Kannada vocabulary. 
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0 

0 

?• 

•1 

22-7 

25' 

•8 

45-6 

76 •5 

94*4 

1001 

0 

0 

2' 

•2 

10-2 

20 

•8 

42-3 

72 

86-7 

92-3 

0 

0 

1 

■1 

10-6 

17 

•5 

30-5 

57-8 

80-6 

96-9 


0 

0 

0 

7-4 

14-8 

32-1 

63-2 

67-6 

74-5 

0 

0 

0 

3-1 

10-1 

24*9 

56-6 

75-6 

84-7 

0 

0 

0 

1-2 

9-9 

24-6 

47-6 

61 -1 

71-4 

0 

0 

0 

2-6 

3-7 

19-4 

53 

56-5 

64-6 

0 

0 

0 

1-3 

5-3 

14-5 

38-4 

56 

77*1 

1-6 

0 

0 

4.4 

7-1 

24-6 

54-6 

61-3 

83 

0 

0 

0 

0 

0 

18-2 

43-7 

77-8 

97-21 


0 

0 

0 

1-3 

2-5 

10-3 

31-5 

50 

66 

0 

0 

0 

3-7 

4-9 

16-3 

39-4 

61-4 

58-6 

0 

0 

0 

0 

7-5 

11-3 

26-8 

47-2 

60 

0 

0 

0 

1-3 

4-9 

11-2 

29-9 

44-9 

43-9 

0 

0 

0 

0 

1-2 

2-1 

20-8 

44 '6 

58-2 

0 

0 

0 

1-2 

3-7 

14-9 

26-7 

41-4 

41-7 

0 

0 

0 

0 

0 

61 

14-3 

56-6 

• 

00 


1-6 0 


1 1 2-6 9-3 18-4 32-3 34-9 42-4 
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Name of Test Age last birthday 
Test ^ ^ Age next birthday 

2 

3 

3 

4 

4 

5 


Year XIX (Superior Adult) 




1. 

Using a code 

0 

0 

0 

2. 

Ingenuity test 

0 

0 

0 

3. 

Differences between abstract terms . . 

0 

0 

0 

4. 

Binet’s paper-cutting test 

0 

0 

0 

5. 

Repeating 30 syllables . . 

0 

0 

0 

6. 

Reversing triangle in imagination (new 





form) 

0 

0 

0 

Alt, 

Vocabulary, 55 words . . 

0 

0 

0 


Year XXII (Very Superior Adult) 




1. 

Comprehension of physical relations 

0 

0 

0 

2. 

Repeating 8 digits 

0 

0 

0 

3. 

Repeating thought of passage heard 

0 

0 

0 

4. 

Reversing triangle in imagination 





(Binet’s form) 

0 

0 

0 

5. 

Repeating 7 digits reversed 

0 

0 

0 

6. 

Free association, 80 words in 3 





minutes 

0 

0 

0 

Alt. Vocabulary, 60 words . . 

# 

0 

0 

0 


1 Only Kannada vocabulary. 

® The percentages of adults of over 16 years 
than those of adolescents between 14 and 16. Is tl^ due to ^ 

of immediate memory ? The point deserves to be further investigate . 
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5 

6 


6 7 8 9 10 12 U 

7 8 9 10 12 14 16 



16 

Above 

16 


0 

0 

0 

1-3 

1-2 

5-2 

16-1 

36-5 

39-8 

0 

0 

0 

0 

0 

5-1 

14 

32-5 

36-2 

0 

0 

0 

0 

0 

3-6 

14-1 

26-4 

41-4 

0 

0 

0 

0 

0 

4-1 

12-1 

27-8 

32-3 

0 

0 

0 

0 

5-1 

4-2 

13*7 

25-5 

30-5 

0 

0 

0 

0 

0 

0 

8-3 

26-7 

28-1 

0 

0 

0 

0 

0 

1-5 

2 

16-7 

24 - 3 ^ 


0 

0 

0 

0 

0 

•7 

4-2 

6-8 

9-5 

0 

0 

0 

0 

1-3 

2-6 

6-7 

13-3 

7 - 2 * 

0 

0 

0 

0 

0 

'5 

6-1 

15 

13 - 3 * 

0 

0 

0 

0 

0 

0 

0 

9*2 

3-32 

0 

0 

0 

0 

1-3 

2-6 

7-3 

10-8 

8 - 2 * 

0 

0 

0 

0 

0 

1-8 

10-3 

10-6 

12-3 

0 

0 

0 

0 

0 

0 

0 

5-6 

8-31 
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The real criteri(>n. however, of the accuracy of the ^cale i> the 
coincidence of the mean mental age and the mean chronological 
age of every age-group of the scale; or, what comes to the same 
thing, the mean I.Q. of everv age-group in the different parts 
of the scale coming as close as possible to 100, After 
the sequence of the tests was hxed according to the percentagf 
of passes as sho\\Ti above and a tentative age scale on the 50 per 
cent basis as recommended bv Burt obtained, the I.O.s of all 
children were determined and the mean I.Q. for every age-group 
calculated as also the mean I.Q. for the entire population of 
children tested. This mean I.Q. ought to be 100. It was 
found, however, that it was somewhat below 100. The entire 
scale therefore was pushed upwards by a few steps. Even 
now the new calculations did not vield a mean I.O. of 100. The 
scale was again shifted a bit and a third calculation was 
obtained which gave a mean I.Q. close upon 100. The follow- 
ing table gives the mean I.Q. and the standard deviation of the 
different groups in the entire age range : 


Chronological age 

Mean I.Q. 

Standard 

deviation 

No. of 
children 

2 to 3 vear? 1 1 months 

• • 

104-8 

15 

75 

4 to 5 vears ] 1 months 

• 

99-1 

17-1 

104 

6 to 7 years 11 months 

• • 

95 • 5 

In 

1 58 

8 to 9 years 1 1 months 

• • 

100-4 

20-5 

162 

10 to 11 vears 11 months . . 


99-8 

23 

196 

12 to 13 years 11 months 

• 

102-9 

18*8 

167 

14 and above 

• • 

98-8 

15*2 

212 

For entire group 

• • 

99-8 

18-7 


Total number of children 

* a 

« 

• 

1,074 


It will be seen that the standard deviation of I.Q.s for the 
entire group is 18-7,^ \vhile Terman found it to be somewhere 
near 13 for his group. This means that the Indian children 


1 Corrected by Sheppard’s formula it comes to IS -5. 
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studied in the present experiment are scattered to the extent 
of nearly one-and-a-half times more widely about the mean than 
Terman’s American children. Further the scatter of these 
children about the mean is widest in the middle of the age range, 
that is between the years 8 and 12. and it becomes narrower 
both at the upper and the lower ends. Fig. 1 gives graphically 
the distribution of the I.Q.s of 1,074 children tested in the 

present study: 



I.Q^ 45 55 65 75 85 95 105 U5 125 135 145 155 165 175 185 

No OF 

Children. 4 17 74 135 207 236 212 106 51 28 9 4 0 I 

Fig. 1. Distribution of I-Q-s of 1,074 children of both sexes in the Bombay* 

Kamatak revision. 


Fig. 2 gives the distribution of 745 children between 5 and 14 
years of age, with Terman’s distribution for the same group 
superposed in dotted lines for easy comparison. 

r — 1 


r— 1 



IQ.S 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 

Percent of 

Children, -$31 17Z 861 I3«fl86j \9l 18^ lOl 52? n; 53? OOZ 13? 

2, Distribution of I.Q.s of 746 unselected children, 6-14 years of age 
Terman s corresponding distribution is superposed in dotted lines. 
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Fig. 3 is a similar histogram worked out for adults for 
comparison with Terman’s. It will be seen that the range of 
distribution of I.Q.s in the latter group is very much narrower 
than the corresponding range in the present study. Thus it 
would appear that the highest I.O. obtained by Terman in this 
group is less than 120 and the lowest a little above 80. The 
highest I.O. possible for the same group in the present arrange- 
ment of the scale would be nearlv 140 and the lowest a little 

below 60. The I.Q.s are thus distributed over equal distances 

on both sides of the mean. This is the justification for adding 
one more age-group, namely XXII, in the present revision. 
About 10 per cent of the adults pass the tests in this group. 



Fig. 3. Distribution of mental aaies of 99 normal adults. Terman s corres 
ponding distribution is superposed in dotted lines. 


The following is the scale ot tests arranged as a result of the 
present study. The table shows also the age-assignment by 
other workers for comparison. There are 13 age-groups as 
against 12 of Terman and 00 individual tests as against his 90. 
In using the scale it sliould be remembered that, as a rule, the 
same kind of test should not be used in more than one age-group 
f'>r the same child. Thus the score of ‘vocabulary or free 
association' tests should be taken into account in one age-group 
onl\' for an\' one child, the liighest score being counted. c 
alternative tests are to be us; 1 only when the ordinary te^ts are 

f<jr some reason unsuitable. 
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Intelligence Tests for Indian Children 

Thrv are standardized 

These tests a.re to be given in the ^ Xhe Mean oi the 

sche .as 99:8 and the standard 

deviation IS-T. 


Age-assignment by previous 

workers 


Name of Test and T ear 


'f. ^ 


Year III 


Alt. 

Alt. 


Pointing to parts of 
body 

Naming objects 
Repeating 2 digits . . 
Enumeration of pic- 




V c 


Repeating 6 to / 
syllables 

Comparison of ttvo lines 

A 

Giving sex 

Giving proper name 

' Bombav-Karnatak 
\ - ► 

addition) . . . . 


III 

III 

III 

IV 

III 

III 

III 

• • 

1 

• 

III 

III 

III 

III 

III 

III 

IV 

IV 

IV 

IV 

1\ 

III 

III 


Year IV 


Repeating 3 digits 

Discrimination 

forms 

Comprehension, 

degree 

Repeating 12 to 
svllables 


5. : Counting 4 pice 

6. Copying a square 
Alt. ’ Comparison of 

weights 


Year \ 


2. Definitions — use 


« « 

XT' 

III 

IV 

t 

1 

• » 

1 1 

of 

» • 


IV 

• 

> 

9 9 

1 

first : 

« t 

♦ • 

IV 

# • 

• « 

i 

13 : 

• • 


IV 


1 

4 

y 

■ • 

(10 ' 
svih) 

IV 

(10 

svH.) 

■ IV 

(10 ; 

■ Evil.) * 

• • 


IV 



2 

4 


• 

i 


V ! 

1 


1 

y 

i 

1 

:On 

1 

VI 

1 

1 

IV 

1 

VI 

• ■ 

VI 


VI 



VI 


V? 


VI 

VII 
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Age-assignment by previous 

workers 


Name of Test and Year — 


Alt. 

Alt. 

Alt. 


! Year Y~contd. 

Three commissions . . 
Right and left 
Naming 4 coins 
Counting 13 pice 
Forenoon and after- 
noon 

Giving family name . . 
Giving age . . 


VII 
VII 
• « 
VI 

VI 

III 


■H — 

C S c 

O 

S S 

neis 


V 
VI 
VI 
VI 

VI 

III 

V 


V 
VI 
VI 
VI 

V 
III 

V 


bo 

R> 

t: 

4> 

A 

O 

pq 


VI 

VII 

VII? 

VI 

VII 
• • 

VI 


VI 


vni 

VI 


5. 

6 . 

Alt. 


Year VI 

Repeating 4 digits . . 
Comprehension, second 
degree 

Divided card . . 

Giving number of 
fingers 

Description of pictures 
Missing features 
Naming colours 


I Year VII 

Repeating 16 to 18 
syllables 

Cop)dng a diamond . . 
Repeating 3 digits 
reversed 

Naming days of week . 
Counting backwards 
20 to 1 

Giving differences from 
rnemory 

Alt. Giving day of week and 
day of month 
(Bombay-Karnatak 
addition) . . 


VII 

vin 

VII 


IV 

VI 

V 

VII 

VII 

VI 

V 


VI 

VI VII 

VII 

VII 

VIII VIII 
VIII VII 


VI 

VI 

VI 

VII 

V 


VI VIII 


VII 

VII 

VII 

VIII 


VIII 

VIII 



VI I VI 

VII vin 



VI I vm I .. 

vin 


VII 
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Age-assignment by previous 

CO 

i 

» 

1 

\ 



workers 



H 

i 

1 




1 


0 

% 

0 

Name of Test and Year 

a 

c o c 

cd ^ 0 


bo 

(d 




o 

2 5*^ 


o 

o 



c 

s 


U 

o 

03 

£ 

(1 

CO 

% 


i 

1 Year \ail 

1 






1. 

Finding value of coins 

; VII 

1 

ft • 

VII 

vn 

i X 

2. 

Repeating 5 digits . . 

! VIII 

VII 

VI 

vn 

VIII 

3. 

Comprehension, third 

t 

' IX? 





degr^ 

VIII 

VIII? 

! VIII? 

VIII? 

4. 

Definition, superior to i 


4 

1 

r 

1 




use . . . . - 

IX? 

viii 

IX? 

IX? 


5. 

Naming 6 coins 

IX? 

vni 

IX? 

X? 

ft ft 

4 

1 

6. 

Reading and report. (2 j 
facts : 10 errors : 2 : 

1 

i 

1 


ft ft 


1 

1 

1 

Alt. 1. 

minutes) 

Tying a slip-knot 

• ft 

( 

ft ft 

VIII 

IX? 1 

( 

J 

1 

1 

ft ft 

Alt. 2. 

( Bombay- Ka ma ta k 
addition) 

« ft 



i 


Ball and field 

•• i 

VIII 1 

% % 

• • 

• ft 

ft ft 

• ft 

• ft 


Year IX 

r 



1 

1 

f 

f 


1. 

1 

Repeating 4 digits 

1 

1 

1 

1 

I 



1 

reversed . . . . i 

i 

« • i 

IX 




2. 

3. 

Making change . . i 

Giving similarities — 1 

IX?! 

ft 

ft 

1 

IX 

viii? 

ft ft 1 

IX? 

ft ft 

XI? 

t 

4. 

2 things . . .1 

Using 3 words in a ' 

\ 

t 

i 

J 

VIII 

ft ft 

ft ft 

ft ft 


sentence 

XII 

IX 

XI 

XI- 

♦ ft 

5. 

Reading and report. (6 




XII 

1 



facts ; 5 errors : 1 ! 

i 

I 






6 . 


# • 


Alt. 


1 . 
2 .! 

3 . 


minute) 

Free association, 35 
words in 3 minutes 
(Bombay - Kamatak 
addition) . . 
Vocabulary, 20 words 


Year X 

Arranging 5 weights ' 
Repeating 20 to 22 ' 
syllables . . . . j 

Naming the months . . 


IX 


X? 


• 4 


« 4 


9 4 


♦ • 


IX * 


IX 

X 

IX 


X 


IX 


IX 


VIII 


« ft 


X I IX 
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ui 


Age-assignment by previous 


workers 


H 

*0 

« 

o 

Name of Test and Year 

! 

Binet 1911 

Terman 

(Stanford 

revision) 

Burt 


Year X — contd. 




4. 

Drawing designs from 





memory 

X 

X 

X 

5. 

Finding rhymes 

XV 

IX 

XII 

6. 

Reading and report. (8 





facts: 2 errors: 40 





sec.) 

• • 

X 

• # 

Alt. 1. 

Vocabulary, 25 words 

4 • 

« • 

• 4 

Alt. 2. 

Giving month and year 

VIII 

IX 

vin 


Year XII 

1 

1 


1 


1. 

Detecting absurdities 

X 

X 

XI 

2. 

Construction puzzle . . 

• » 

X 


3. 

Defining abstract 





words 

XII? 

XII 

xrv? 

4. 

Repeating 5 digits 





reversed 

• • 

XU 

• • 

6. 

Interpretation of fables 





(4 marks) . . 

♦ 

XII 

• • 

6. 

Interpretation of pic- 


1 



tures 

XV 

xn 

XII 

Alt. 1. 

Vocabulary, 30 words 

• # 

9 • 

4 9 

Alt. 2. 

Repeating 6 digits . . 

• • 

X? 

vin 

Alt. 3. 

Comprehension, fourth 





degree 

X 

X 

XI 


Year XIV 




1. 

Induction test 

• • 

XIV 

• • 

2. 

Dissected sentences • , 

XII 

XII 

XII 

3. 

Arithmetical reasoning 

• 4 

XIV 

9 • 

4. 

Problems of enclosed 





boxes 

# m 

XVI 


6. 

Giving similarities— 3 





things 

• # 

XII 

4 4 


bo 

t: 

•Q 

O 

« 


• • 


XI- 



IX 


XII? 




• « 


O 

ta 

CO 


• ^ 


0 • 


vm 


• « 


XI- XI? 


• « 


XII XIV 


4 • 
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X. 

C 


c 

:z: 


1 . 


Alt. 

Alt. 


1. 


o 

3. * 

4. 


^ Name of Test and Year 


Age-assignment by previous 

workers 


c 

c 

c; 


P C 

u Jr 


o 

X. 

> 




XIV — conid. 


6. i Ball and field, superior 
plan • • • • 

Alt. Vocabulary, 40 words 


XII ' 


• • 


• « 


Year XVI (Adult) 


Interpretation of fables 
(8 marks) 

2. . Reversing hands of 
' clock 

3. Giving differences, 
i Patil and Kulkami 


XVI 

! 

I 

XIV i 




, t 


\ear XIX (Superior 
Adult) 


Using a code (Bombay- 
Kamatak addition) ; 
Ingenuity test , . | 

Differences between ■ 
abstract terms . . i 
Binet's paper-cutting j 

test . . . , ; 

5. Repeating 30 syllables. , 


♦ » 




6. ; Reversing triangle in 
imagination (new ! 
form) ( Bombay- Kar- 
i ^ natak addition) . . | 
Alt. \ ocabulary^ 55 words . 


Ad. XVI 


Ad. 

XV 

(26 


XVI 
(28 
sy 11 . ) 


XV 

XV 

XIV 

(26 


tc 

t- 

o 

JD 

O 


c 

£ 


• • 




» • 




addition) . . . . 

Ad.? 

XIV? 

XVI? 

• • 

4. Repeating 6 digits i 

reversed . . . . i 

• • 

XVI 

• • 

• • 

5. : Problem questions . . 

XV 

XIV 

XIII 


6. ; Repeating 7 digits 

XV? 

XIV 1 

XI? 

X 

1. ! Vocabulary’, 45 words 

• • 

1 

♦ # 

• 

• • 

2. Free association, 60 : 

words in 3 minutes 

1 

• 

XII , 

1 

X : 

1 

XI 



• « 


• • 


• • 




• 4 


» V 


X 
(26 
sylJ , ) 


XII 

(26 

syll.) 






♦ r 


• * 
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CD 

<V 


Age-assignment by previous 

workers 


Name of Test and Year 


o 


Oi 


C 

S 




bo 


c O ^ 

rt -i: o 


c3 

4-) 

u 



U 

5J 

w 

s 


£ 

O 

CQ 

4 


Year XXII (Ver\^ 

Superior Adult) 

L 1 Comprehension of 

physical relations . . 

2. 1 Repeating 8 digits 
Repeating thought oi 

passage heard 

4.1 Reversing triangle in 
imagination (Binet’s 
form) 

Repeating 7 digits 
reversed 

Free association, 80 
words in 3 minutes 

(Bombay - Karnatak 

addition) 

Alt. I Vocabularv-. 60 words 


Ad. 


XVI 

XIX 

XIX? 


• • 


XVI 


0 . 


6 . 


Ad. 


XV 


XIX 


• • 






» • 


« • 


• • 


• • 


yyZFTin (>l ind.cte. that slncUy comparable fo, 

some reason or other. 

The Validity of the Tests. Alter the tests were aUocated to 

the proper ages according to the percentages of passes the 

valirHtv^of each test was further examined as follows. A fo 
fold table was drawn up and the the 

minuses of each test with mental age “ coefficients 

^rlne^trt^hrclrtechnicalf, caUed th^oeffiaents of 

of the tests, however, were a Wt'e ^ thanj^ 

Alt. 3, Giving Age, Q=0'f Giving 

Reversing Triangle in Imagination (new form) y 
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The following is one of these four-fold tables . 

IX, 4, Using 3 iiords in a sentence. 
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! Score 


I 

\ 


Minus j 

f 



Mental age IX and 
above 

Below IX 




Coefficient of association, Q=0-87 0-018.^ 


Wffiere the same test was used in more than one age-group a 
correlation table with a large number of chambers, for example 
five horizontal and five vertical, was drawn up and the 
correlation coefficients of the scores with mental ages were found 
out. The following table gives the coefficients of each of the 
tests with mental ages. 


No. of I 
Test I 


Name of Test and Year 


Coemcient of 
Association 
with Mental 

.Aije 


YE.aR III 

I 

1. 'Pointing to parts of body . . . . . . 1 (nearly) 

* 

: 

2. Naming objects . . . . . , . . ... -98 

, i 


^ The formula (Yule’s) used here is Q — . If the formula 

DC -r ai 

be — ^ ad 

(n = — = is used the values are a little less. The probable errors 

-r ^ad 

of the individual tests in the scale are not given. They are of the order 012 
to -02 ffenerally. 
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Year IV 

i 

i 

1. Repeating 3 digits 

2. j Discrimination of forms 

3. Comprehension, first degree 

4. Repeating 12 to 13 syllables 

5. ; Counting 4 pice 

6. Copying a square 

Alt. Comparison of 2 weights 


I 

I 


•931 

-98 

•93 

■891 

■98 

■96 

■84 


Year V 

1. , Aesthetic comparison 

2. : Definitions — use . . 

3 . 1 Three commissions 

4. ; Right and left 

5. j Naming 4 coins 

C. ! Counting 13 pice . . 

Alt. 1. , Forenoon and afternoon 
Alt. 2. Giving family name 
Alt. 3. ' Giving age 

Year VI 

1. Repeating 4 digits 

2. ; Comprehension, second degree 

3. Divided card 

4. Giving number of fingers 
r*. Description of pictures 

6. Missing features 
Alt. Naming colours 

Year VH 

]. Repeating 16 to 18 syllables 

2. Copying a diamond 

3. : Repeating 3 digits reversed 



^ Froduct moment r by diagonal adding. 
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)f 


Name of Test and Year 


Coefficient of 
Association 
svith Mental 
Age 


Year VII — confd. 


4. Naming days of week 

« « < • 

•86 

5. Counting backwards 20 to 1 

• • ■ « 

•94 

6. : Giving diflerences from memor\’ 

« • • • 

■79 

t. Giving dav of week and day of month . . 

1 

•87 

1 

y'ear viir 

1 

• 


1. ’ Finding value of coins 

• • • • < 

•96 

2. : Repeating 5 digits. . 

• • ■ • : 

•93^ 

3. Comprehension, third degree 

• » • « < 

•78 

4.' Dehnition, superior to use 

• 1 • • 

■83 

0 . : Naming 6 coins 

• • ■ • 

•9 

6. ^ Reading and report. (2 facts : 

10 errors ; 2 ! 


minutes) 

1 

« • 4 4* 

•9 

1. Tying a slip-knot . . 

• » « t 

• 55 

2. Ball and held 

• • • • 

1 

1 

1 

1 

•71 

1 

Year IX 



* 

L Repeating 4 digits reversed 

• • 1 « 

1 *71 

4 

2.: "Making change 

1 

• 1 • • 

' -9 

3. ' Giving similarities — 2 things 


•84 

4. : Using 3 words in a sentence 

• 4 • • 

■87 

5.' Reading and report. (6 facts: 

5 errors ; 1 


minute) 

• 1 • • 

•81 

6. Free association. 35 words in 3 minutes. . 

i 

• 1 5 

t. \'ocabulary, 20 words 

• • • « 

•89^ 


1 


4 

4 

Year X 

1. Arranging 5 weights ' 

2. Repeating 20 to 22 syllables 

3. Naming the months 

4 . 1 Dra\^'ing designs from meraoiw' . . 

5. ' Finding rh^Tnes . . .... . . . . , 

5.1 Reading and report. (8 facts: 2 errors : 40 sec.) I 

L‘ Vocabulary', 25 words . . . . . . . . ; 

2. Giving month and year . . . . . . . . . 

( 

I 

i 

Year XII i 

% 

1. Detecting absurdities . . . . . . _ i 

2. Construction puzzle . . ' 


57 

S91 

84 

78 

78 

S3 

SOI 

•91 



( 
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of I „ 

Tpc+ ■ ^ame of Test and Year 


j Year XII — contd. 

3. j Defining abstract words . . 

4. : Repeating o digits reversed 

5. 1 Interpretation of fables (4 marks) 

6. 1 Interpretation of pictures 
Alt. 1. i Vocabularv, 30 words 
Alt. 2. ! Repeating 6 digits 

Alt. 3. i Comprehension, fourth degree 

Year XIV 

1. 1 Induction test 

2. ! Dissected sentences 

3. 1 Arithmetical reasoning 

4. j Problems of enclosed boxes 

5. i Giving similarities — 3 things 

6. i Ball and field, superior plan 
Alt. ! Vocabulary, 40 words , . 


Coefficient 

Associatio 

with Ment 
Age 


•88 

■71 

■94 

•84 

•891 

•931 

• 85 


61 

88 

77 

74 

88 

66 

891 


I Year XVI (Adult) 

I 

1. ; Interpretation of fables (8 marks) 

2. 1 Reversing hands of clock 

3. ) Giving differences, Patil and Kulkami . . 

4. 1 Repeating 6 digits reversed 

5. 1 Problem questions 
6. j Repeating 7 digits 

Alt. 1. ; Vocabulan.’, 45 words 

Alt. 2. 1 Free association, 60 words in 3 minutes 

Year XIX (Superior Adult) 

1 . Usine a code 

2 . 1 Ingenuity test 

3. 1 Differences between abstract terms 

4. ' Binet's paper-cutting test 

5. : Repeating 30 syllables 

6. Reversing triangle in imagination (new form) 
Alt. Vocabulary, 55 words 


72 

82 

58 

71 

8 

931 

891 

64 


89 

65 

78 

63 

891 

55 

891 


Year XXII (Ver\' Superior Adult) 

] . Comprehension of physical relations 
2. Repeating 8 digits 


75 

931 


1 Product moment / by diagonal adding. 
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y 71 



No. of 
Test 


3. 

4. 

5. 

6 . 
Alt. 


Name of Test and Year 


CoefBcient of 
Association 
with Mental 
Age 


Year XXII (Very Superior Aamzj—contd. 

Repeating thought of passage heard . . • - 

Reversing triangle in imagination (Bmet s form) 

Repeating 7 digits reversed 
Free association, 80 words in 3 minutes 
Vocabulary, 60 words 


•82 

•83 

•71 

■79 

• 89 ^ 


The Validity of the Scale as a Whok. The validity (A the 
scale as a whole was further tested by correlating the I.Q.s as 
determined by the scale with the teachers’ estimates of intel- 
ligence. If any scale of intelligence is to be regarded as yahd it 
must correlate highly with outside reliable cntena of mtel- 
ligence. Such a reUable criterion of intelligence m the case of 
school children is often taken to be the teachers estimates. As 
teachers however judge the inteUigence of children from the 
marks they score in the class or the ranks they secure as a result 
of these marks and as in their judgements teachers do not take 
into account the ages of children in their class, such of the 
children in each class as were of normal age for the cla ss only 
were selected and they were then grouped into five classes as 
Very Inferior, Inferior, Average, Superior and Very Superior 
according to the estimates of their teachers. The I.Q.s were 
also grouped into five classes as follows: — ^Below 70, 70 to 85, 
86 to 115, 116 to 130, Above 130. Thus the correlation co- 
•efficient between the I.Q.s and the teachers’ estimat^ was 
found. This was nearly 0*5, which is fairly high considering 
the variability of teachers’ estimates® and shows how the scale 
Qc a whnlA with the teachers’ estimates. 


^ Product moment r by diagonal adding. 

» In this calculation the estimates given by primary school teachers had 
to be neglected and only those of seconda^ school teachers taken, as it was 
found that primary school teachers, particularly in the lower classes, knew 
very little of the children under them. When all estimates were coi^dered 
even irrespective of age the coefficient of correlation was 0 • 37. O^er investi- 
gators also report a low correlation. C. Spearman, in The Abilities of Man 
(1927) p. 188, instances the work of Wilson, who found correlations between 
various group tests and teachers’ estimates to lie between 0 * 30 and 0 *40. On 
the whole there is no doubt that the scores from carefully standardized intel- 
ligence tests are a better measure of intelligence than the crude teachers’ 
estimates. There is not much point, therefore, in determining the validity of 
tests from teachers' estimates ^together. See J. C. Flugel, A Hundred Years 
of Psychology (Duckworth, 1933), p. 307. 
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Cl^sijication of Children. The classification of child«» 

chronological ages is given in the foUowiog 



Yr. Y,M. 
Below 3 

3 to 3-11 

4 to 4-11 

5 to 5-11 

6 to 6-11 


7 to 7-11 


No. of 
children 


35 


40 


42 


62 


65 


93 


Age 


No. of 
children 


Yr. 

Y.M. 


Yr. 

Y.M. 


8 to 

8-11 

79 

1 

14 to 

14-11 

56 

9 to 

9-11 

1 

83 

15 to 

15-11 

57 

10 to 

10-11 

99 

16 to 

16-11 

45 

11 to 

11-11 

97 

17 to 

17-11 

23 

12 to 

12-11 

82 

18 d above 

31 

13 to 

13-11 

85 


m 



Age 


No. of 
children 


Total 1,074 



According to caste they were divided into Advanced Hindus, 
Intermediate Hindus, Backward Hindus, Mahnm aHanQ and 
Christians. The following table shows this classification: 


Name of group 


Advanced Hindus 
Intermediate Hindus 


Backward Hindus 
Mahomadans 
Christians 


♦ « 


• • 


« • 


• ♦ 


• 9 


• 9 


• • 


included in the 
group 


• 9 


Brahmins 
Marathas 
Lingayats 
Other Intermediate 
Hindus 


Mahars« Chambars, etc. 


9 9 


Total 


No. of 
children 


9 • 


64 

129 

140 




333 

17 

39 

92 


1.074 


For correlations with I.Q.s and other statistical purposes Biah omad a ns 
and Christians are'Sncluded in the Intermediate Class of social 
status. 



X ill-# 


Lastly as classified by standards they are as follows 


Standard 


No. of 
Children 



re-school 

riman' — Infants’ class . . 

First Standard 
Second Standard 
Third Standard 
Fourth Standard 
Fifth Standard 
,, Sixth Standard 
Seventh Standard 
?condar\' — First Standard 

Second Standard 
Third Standard 
Fourth Standard 
Fifth Standard 
Sixth Standard 
Seventh Standard 

oliegiate 

.dults attending no school 


ns 

149 






0 

9 


1 

lOS 

S-2 

SI 

19 

S 7 



1 




Total 1,074 


The number of boys is 638 and the number of girb -136. 
Cannada-speaking children number 739 and Marathi-speaking 
hildren number 335.^ 

The following table gives the mean chronological age and the 
aean mental age in each standard : 


^ The mean 1 . 0 . of children tested with the Kannada version was 00 02 
rith a G of iS oi and that of children tested with the Marathi version was 
00.21 with a a of 10-74. The difierence of the two means is suatisticaLly 
uite insignuicant. The scatter of Marathi-speaking children was a little 
dder, because on the one hand there were some most intelligent children 
f the highest officers and on the other there were some very backward 
hildren belonging to the menial classes. 
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Average Ages Standard by Standard 


Standard 

1 

Mean 
chrono- 
logical 1 
age 

4 

Mean 

mental 

age 

Chrono- 
logical 
age in 
round 
figures 

Primary— 

j 

-Infants . . . . i 

1 

t 

i 

1 6 • 0 

i 5 * 7 1 

1 

6 • 5 

t 1 

Standard I . . . . I 

1 

! 8-3 

1 M 

7-2 

7 • 5 

r r 

1 

Standard 11 . . . . 

i 

‘ 8-8 1 

8-1 

8-5 

• » 

Standard III . . 

9-8 

9-0 

9-5 


Standard IV 

10-8 

1 10-4 

10-5 

Secondary — Standard I . . 

11-9 

» 

12-5 

11-5 

• t 

Standard II 

131 

13-6 

12-5 

1 • 

Standard III 

1 

14-2 

14-7 

13-5 

, , 

Standard IV 

14-7 

15-0 

14-5 

1 t 

Standard V . . 

15-8 

16-4 

* 

1 15-5 

1 

% 1 

Standard VI 

! 16-8 

i 

16-6 

16-5 

• ) 

Standard VII 

17-6 

16-5 

17-5 


For many educational purposes we are required to know the 
average age of children in the several standards. It will be 
safe to take the figures in the last column for such purposes. It 
mav be noted that the mental ages in standard V onwards are 
constant. 

Cha^iges Made in the Sub-tests. When a main test is made 
up of 3 or 4 sub-tests, it is presumed that each of these sub-tests 
is nearly of equal difficulty. Otherwise if one or two of these 
were too difficult as compared with the rest, the score of the 
whole test would be determined by the difficult sub-tests only, 
and easier sub-tests would seem to be unnecessary. The easier 
sub-tests, therefore, could safely be removed without affecting 
the test as a whole. For example, in the test of giving the 
date.theday of theweekand the day of the month are given by 
children of the seventh vear, while the name of the month and 
year can be given only by children of the tenth year. Hence 
if all the four sub-tests are grouped this way it becomes a tenth- 
year test as also if the test be made up only of the narne of the 
month and the year. There would be no sense in retaining al 
the four sub-tests when two serve the same purpose. Hence 
the test is sub-divided into two parts, one part, ^giving day o 
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week and dav of month’, being placed in year MI, and the 

other, ' giving name of month and vear ’, being 
In the same wav in the test of naming coins, the 1 b rupee 
coin is the hardest and the score is determined in most ca.es Dy 
fhe answer to this coin. This test is also m two parts, naming 
four coins’ going to vear V and maming six com. to \ ear \ iih 
The test of naming 4 coins really becomes a test of naming 3 
coins as the fourth one, the 1 4 rupee com. is the hardest and 
onlv 3 correct answers out of 4 assigned to this age are required 


to be correct. 



CHAPTER VI 


THE CONCEPT OF THE INTELLIGENCE 
QUOTIENT AND ITS SIGNIFICANCE 


HE Concept of the Intelligence Quotient, hs has already 
± been remarked, Binet compared different children by first 
finding out their mental ages and then noting by how many 
months or years a particular child was advanced or retarded 
from the median child of that age. This method was scientifi- 
cally faulty.! A retardation of one year in the case of a child 
of six years was more serious than the same amount of retarda- 
tion in the case of a child of twelve years. Further it was 
observed that by the time a normal child of six years mental 
age grew up to the mental age of twelve years, a child of the 
same chronological age and five years mental age grew up 
roughly to one of ten years mental age. This means that a gap 
of one year at the lower level became one of two years at the 
upper level. These gaps, therefore, were intrinsically equal, 
though outwardly the latter gap was double the former. Hence 
it was found that it was not proper to compare children merely 
by their rnental ages. A child of the chronological age of four 
years having a mental age of three years was almost on the 
border of mental deficiency, while one of sixteen years of age 
having a mental age of fifteen years was quite normal. Hence 
an absolute measure to compare children of different ages was 
required. This was supplied by the German psychologist Stem 
in the form of the Intelligence Quotient, by some called the 
Mental Ratio. Thus the mental age of a child as determined 
by the Binet scale is divided by the child’s chronological age 
and this fraction has been found to remain practically constant, 
throughout a child’s life. It is then multiplied by 100 to obtain 
an integral value for this quotient. Thus: 



X 100 


Subsequently it was Terman who made very large use of this 
concept of I.Q. and showed how it could be used for practical 


^ It is true that Binet pointed out that a greater retardation was required 
at a higher age for the same amount of mental deficiency. 
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purposes in our schools and in psychological laboratories to 
detect mental deficiency. 

Mentally Deficient Children. There seems to be no unanimity 
on the subject as to what percentage of children of the general 
population is to be regarded as definitely mentally defective or 
what exact criterion or criteria should be applied to determine 
mental defect. On this question Burt says:^ ‘For the per- 
centage of the population which is mentally deficient, assess- 
ments made by Royal Commissions and by acknowledged 
experts conflict and differ almost beyond belief. They reach 
from under 0 ■ 2 per cent to over 5 • 0 per cent, that is, from about 
one in five hundred to about one in twenty. One estimate thus 
recognizes twenty-five times as many defectives as another. 
Upon what scale is an education authority, such as that for the 
county of London, to provide when one calculation declares 
that between the ages contemplated 22,500 children will be 
defective and another only 900 ? ' 

Theoretically the safest course would be to begin the study of 

children from the lowest I.Q.s and work upwards* and roughly 

determme at what level children may be said to cross the 

borderline of mental deficiency. But there is bound to be no 

exact line of demarcation as no such exact line exists in any 

branch of knowledge or science. Even after determining such 

a Ime of demarcation roughly, doubts wiU be thrown on our 

ovm classification, as children who would be found to be 

definitely feeble-mmded, when viewed from certain points of 

observation, would be found to be quite normal when viewed 

from other pomts or vice versa. Let us see what criteria 
different people have previously used. 

The EngUsh Mental Deficiency Act of 1927 defines mental 
defectiveness as a wndition of arrested or incomplete develop- 
ment of mind existing before the age of eighteen years, whethS 
an^g from inherent causes or induced by disease or injury. 

The same Act defin^ the several grades of mental def^ves 
in terms of socisJ. efl&ciency as follows; ^ 

{a) Idiots, that is to say, persons in whose case there exists 
menta defectiveness of such a degree that they are unable to 
guard themselves against common physical dangers. 

' CjTTl Burt. Mental and Scholastic Tests p 1 63 

either worldng upwards 

thus have two thresholds and not one accoStagTo 

Sta^nery Office, Mental Deficiency Committee (H. M.’s 
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(b) Imbecil^, that is to say, persons in whose case there exists 
menld defectiveness wUch, though not amounting to idiocv 
B yet so pronounced that they are incapable of 

(c) Feeble-minded persons, that is to say, persons in whose 
case there exists mental defectiveness which, though not 
amounting to mbecility, is yet so pronounced that they require 
care, supervision and control for their own protection or for the 
protection of others or, in the case of children, that they appear 
to be permanently incapable by reason of such defectiven^of 
recemng proper benefit from the instruction in ordinary 


This hue of demarcation being indefinite Professor Burt 
suggests fixmg the number of mentaUy deficient children on the 
number of places available in special schools in London and 
recommends separatmg out the lowest 1 • 6 per cent of children 
as mentally deficient. Thus the criterion is based on this 
percentage of the general population of children as determined 
by mental tests. This is equivalent to an I.Q. of about 70 
according to Burt’s data; so that all children below I.Q. 70 he 
would put down in this category. He bases his definition of a 
mentally deficient child on this fact and says: ‘The mentally 
defective child is to be defined as one who for inteUigence ranks 
among the lowest 1 J per cent of the school population of the 
same age. A good many of the children in the upper range of 
this class grow up into adults who can reasonably manage their 
own affairs and do not require strict supervision. He therefore 
recommends a lower percentage for adults, namely 0 - 5 per cent, 
of the general population for being regarded as mentally defi- 
cient. This is also based on the number of places available for 
mentally deficient adults in the special institutions in London. 
This is equivalent to a mental age of 8 years or an I.Q. of 

about 50. So all adults below I.Q. 50 he would regard as 
mentally deficient. 

The 1 • 5 per cent children of special schools, i.e., schools for 
the mentally defective, Burt would further divide as follows 
according to the care they would require when they would grow 
to be adults — the lowest 0 • 5 per cent as institution cases ; the 
next higher 0-5 per cent as supervision cases ; and the highest 
0 • 5 per cent as special school cases. ^ He says : ‘ In mental ratios 


^ Professor Burt is rather ambiguous here in saying that the 1 • 6 per cent of 
spficia/ school children contaia 0 * 5 per cent of special school cases* 
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these percentages indicate the following rough lines of dem^ca- 
tion. Below 50, institution cases ; between 50 and 60 supervision 
between 60 ani 70 special school cases, ^ With adult^ 
and with adolescents over sixteen, these limits correspond 
to the mental ages of eight, nine and a half, and eleven 

respectively. ’ 

Classification of Children according to I.Q.s. Terman wo^d 
classify the children in his investigation into the follomng 

categories : 


Percentage 

Class Range of of general 

I.Q.s population^ 


‘Near' genius or genius 
Very superior intelligence . . 
Superior intelligence 
Normal or average intelligence 
Dull 

Borderline deficiency 
Definite feeble-mindedness 


Above 

140 

0 


120—140 

6 


110—120 

14 


90—110 

60 


80—90 

14 


70—80 

5 

Below 

70 

1 


The one per cent feeble-minded {‘mental defectives’ 
according to the British terminology) he further divides into the 
following classes : 


Class 
Morons 
Imbeciles . . 
Idiots 


Range of I.Q.s 
50 to 70 
20 to 50 
Below 20 


He says; ‘According to this classification the adult idiot 

would range up to about 3-year intelligence as the limit , the 

adult imbecile would have a mental level between 3 and 7 years, 

and the adult moron would range from about 7-year to 1 l-year 
intelligence. ’ 
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Coming now to our own data we might classify our children 
as follows, remembering that the standard deviation of the 
scatter of our children is about one-and-a-half that of 
Terman: 


Class 

• 

Requirements 
of the class 

Range of 
I.Q.s 

Percentage of the 
general popula- 
tion 




Actual 

Smoothed 

Near genius or 
genius 

Special attention 
by parents and 
state 

140 and 
above 

2*00 

1-6 

Extraordinary 

Special classes in 
ordinary schools 

130-139*9 

3*62 

3-6 

Very superior 

Do. 

120-129*9 

7*10 

9 

Superior 

Do. 

110-119*9 

14*43 

15 

Average or nor- 
mal 

Ordinary schools 

90-109*9 

42*73 

42 

Backward 

Special classes in 
ordinary schools 

80-89*9 

16*50 

15 

Very backward 

Do. 

70-79*9 

10*50 

9 

Borderline 

Do. 

60-69 • 9 

3*20 

3-6 


Mental defectives : 

Morons Special schools 40-69*9 

Imbeciles Institutions 20-39*9 

Idiots Do. Below 20 

Total 100 100 

It win be seen that according to the above scheme the same 
percentage, namely 1 *5, of children are recommended to be cut 
off for special schools and institutions for mentally deficient 
children as that of Burt. FoUowing Burt we could divide these 
1 • 6 per cent children into three classes according to adult needs, 
the highest 0 - 6 per cent (I.Q.s 50 to 60) would probably go out 
as normal after their education in special schools, the next 0-6 
per cent would be supervision cases (I.Q s 40 to 50), and the 
lowest 0 • 5 per cent would be fit for special institutions throughout 


0-93 1-6 

(iDoroos 

coly) 


citv like Bombay wth a population of a little over one miUion , 
w-iW be seen that 1 ■ 5 per cent, i.e., I,o00 of its children shou 
- separated out as mentally deficient. ^ Special instruction 
iould be provided for the highest 1,000 of them m special 
:hools. The remaining 500 %viU be more or less uneducable 
ad housed in institutions or colonies as indicated above. Sucn 
lildren derive no benefit at aU from attending ordinary 


:hools. 

It is the first dutv of the municipal corporations of the large 
ities to attend to the needs of the growing generation, yet m 

0 city in India up to the present time has any such special 
;hool been started. Perhaps one reason for this has been the 
bsence of a good measuring instrument but after the publication 
f the present scale it is hoped that Bombay and similar pro- 
ressive cities tviU wake up to their duties and take immediate 
teps to establish special schools and institutions. Wdiat is 
lid above about mentally defective children applies, mutatis 
lutandis, to superior children. They are the assets of the 
ation and under special instruction in special schools, they 
rould undoubtedly help to raise the country in the eyes of the 
•orld. The individualistic attitude in education is condemned 

1 all progressive countries at the present day and it is recog- 
ized that there is a place in this world for everybody, however 
umble. It is team work and not individual glory that 
elps the members of any community to progress in ways 
,-hich will result in advantage to the whole community.^ 
lodem enhghtened states regard it as their duty to measure 
he cahbre of even.- child’s mind and to provide him with 
n education which will fit him for life in an organized 
ocietv. 


^ These percentages are only tentative. According to Dr Lewis’ investlga- 
lon in England out oi every 100 mental defectives 5 are idiots, 20 imbeciles 
nd 75 feeble-minded ^or morons). 

* The population of Greater Bombay today is much more, more than twice 
s much. 

^ For this calculation 10 per cent of the population are regarded as of scbool- 
oing age. 

* See Godfrey H. Thomson, A Mcdcru cf Education, Ch. X, 

192. 

' The idea of falling into one's place must be inculcated by the life of the 
chool, which must cease to look upon success as a kind of linear thing, with 
nly a top and a bottom, and must rather think of success as meaning fitting 
ito place in a team even if that place be not one requiring veiy rare talents.* 
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Children below I.Q. 60 


o 

2 



Distin- 
gxiishing 
mark of 
child 


Sex 



Chxono 

logical 


age 


Mental 

age 


Retarda- 

tion 

mentallv 


Class in 

which 

studting 


1 

2 

3 

5 

7 

3 

I 

0 


978 J.G.B. 

Girl 

49 

Yr. 

11 

M. 

4 

Yr. M. 

5 6 

Yr. 

mm 

0 

M. 

10 

Primary’ 

• 

I 

715 M.A.H. 

Girl 

52 

11 

9 

6 

1 

5 

8 

Primar}- 

I 

966 T.S.T. 

Girl 

52 

10 

4 

5 

6 

5 

1 

Priman* 

(infants) 

1010 S.M.R. 

Girl 

52 

13 

2 

6 

10 

6 

4 

Primary* 

ir 

139 R.C.N. 

Boy 

59 

15 

4 

9 

4 

6 

0 

Primars’ 

IV 

353 D.S.Y. 

Boy 

59 

11 

1 

6 

7 

4 

6 

Primary' 

(infants) 

643 P.V.G. 

Boy 

56 

15 

0 

8 

4 

6 

8 

Seconda^^’ 

I 

778 G.V.R. 

Girl 

59 

16 

11 

9 

m 

0 

4 

6 

Secondary' 

II 

984 M.S.T. 

Girl 

58 

11 

5 

6 

8 

4 

9 

Primarv' 

I 

985 V.Y.N. 

Girl 

59 

11 

8 

6 

10 

4 

10 

Primarv" 

I 


(Feeble-bonded) 


Advaace- 
meat or 


bo 

c « 

o OB retardation 
«0 0 } >d in School 

M on 

S,S2 


Yr. 


Social 


Father's 

occupation 


? ■ 


7-6 


tf 


kshatriya 
(class n) 


8-5 

5 

Brahmin 

(class 1) 

Revenue clerk 

10<5 

s 

Lingayat 
(chiss 11) 

Railway work- 
shop servant 

6-5 

H 

Kumb 
(class m) 

Peon 

11-5 

H .. 

Brahmin 
(class 1) 

No father 

12-5 

H .. 

Brahmin 

(dassl) 

Clerk 

7-5 

4 .. 

Simpi 
(class n) 

Tailor 


Femarks 


7-5 

4 retarded 

Brahmin 

(class I) 


Ph 3 rsically 
well-built 
and appear- 
ed normal 

7-5 

4 

Miaratha 
(class n) 



6*5 

* 

Bhavasar- 

Tailor 



Physically 

well-grown, 

rather tat 


t ^ 


Biahmin 
(class 1) 


Tea hotel keeper 
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MEASURING INTELLIGENCE 

The percentages in the table on p. 80 are obtained by smooth- 
ing the actual graph, and making it an ideal one so as to fit as 
best as it can the actual figures. Thus the actual percentage of 
children below I.Q. 60 was nearly 1/ while we have set it down 
as 1-5, that of children between 60 and 69 I.Q. was 3*2, 
while we set it down as 3 * 5 and that between 7 0 and 79 was 
10-5, while we have set it down as 9. For theoretical purposes 
and permanent use we require the figures obtained by smooth- 
ing the curve by the usual statistical devices and not the 
actual figures which may deviate slightly from the ideal 
curve. 

ft 

The above are the only 10 children in our study belonging 
to the feeble-minded class. Five of them belonged to the 
highest class socially, ^ namely the Brahmins, and the other five 
to the non-Brahmin classes. All of them were retarded 4 to 5 
years in school work. By occupation all of them belonged to 
the lower classes. They were aU in ordinary schools, 8 of them 
in primary and 2 in secondary schools, 7 girls and 3 boys. All 
of them were doing very poor work in school and seemed to 
derive very little benefit from ordinary instruction. They 
ought to be taught in a special school for the feeble-minded or 
in special classes. Such schools are not possible in our smaller 
town with a primary school population of two or three thousand 
because in this population there will be only about 20 or 30 
such children. Such of the municipal boroughs as wish to try 
the experiment may, however, include the 3J per cent border- 
line cases and establish special schools for both groups 
together. 

It win be observed that all the 10 children belong to the 
moron class according to our classification. As very few of the 
imbeciles and none of the idiots are sent to school by their 
parents it is very difficult to say from such a study of school 
children as this what percentage of imbeciles and idiots there 
is in the general population of children. The 10 morons or 
feeble-minded in this study form one per cent of the total 
population and this agrees with Burt’s estimation. Following 
western investigations we may regard the imbeciles and idiots 
together as forming 0-5 per cent. 


> An estimated 0 • 5 per cent of imbeciles and idiots together added to the 
actual 0 • 93 per cent of morons of this study would make a total of 1 -43 per 
cent defectives below I.Q. 60. 

* If comparison is to be made of the social groups as regards tte number of 
defectives and others the number of children actuaUy test^ in each soaai 
group and given on page 72 should be taken into consideration. 
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Of the 34 border line cases 14 were boys and 20 girls. Only 

3 of them were in the lowest standard of the secondary schools 

and 30 in primary schools and one belonged to the pre-school 

period. On an average they were retarded about 3 years in 

school studies. Nine belonged to class I socially, 23 to 

class II and 2 to class III. This works out to 1 • 4 per cent 

of the advanced, 5-7 per cent of the intermediate, and 11-8 

per cent of the backward classes. The occupations of the 

parents of most of the children were of the middle or 
lowest order. 


r — ^ IV/ auu I a <XIK Wlia.1. WB 

have called very backward ’ chddren. Those from 80 to 89 
we have caUed ‘backward’ cluldren. Both these kinds of 
children may be taught in special classes forming the ‘lower 
stream m ordinary schools. They comprise about 24 per 
cent of the general population of children. 

The chddren between I.Q.s 90 to 110 are what we have 
designated normal or ‘average’ children. They form 42 per 
cent of our unselected population of children. If the group is 

e^ged to include 50 per cent of median children the range of 
I.Q.S will extendfrom about 88 to about 112. For convem^nce 
we have made the group slightly smaUer by including only 
be^een 90 to 100 I.Q.s. This group might fom the 
middle stream of children in our ordinary schools. 

%e children between 110 and 120 form the class of ‘superior’ 
^dren and ttose between 120 and 130 form the class oWerv 
supenor’ ^dren. They might well form the ‘up^r stre^ 

M tt-e three 


‘extraordinary’ children Their 
IS shown m the second table on page 91. ' " 


I above the standard 
superiority. This is ( 


^ and the one-year-one-standard rule : 

backi^ educj 

upper standards owing to a numW of 
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measuring' intelligence 


Children with LQ.s 60-69 


• 

o 

<D 

in 

Distin- 
guishing 
mark of 
child 

Sex 

IQ. 

Chrono- 

logical 

age 

Mental 

age 

Retarda- 

tion 

mentally 

Class in 
which 
studying 

1 




Yr. 

M. 

Yr. M. 

Yr. 

. M. 


93 H.H.B. 

Boy 

66 

13 

11 

8 10 

5 

1 

Secondary 

2 

140 K.V.C. 

Boy 

63 

14 

0 

8 10 

5 

2 

Primary 

IV 

3 

170 G.F.L. 

Boy 

68*8 

7 

9 

5 4 

2 

5 

Primary 

(infants) 

4 

181 P.S.R. 

Boy 

67 

10 

4 

6 11 

3 

5 

Primary 

III 

5 

187 S.Y.F. 

Boy 

68*6 

13 

0 

8 11 

4 

1 

Primary 

II 

6 

209 M.P.V. 

Boy 

67 

11 

4 

7 7 

4 

0 

Primary 

IV 

7 

312 P.A.R. 

Boy 

60-3 

5 

3 

3 0 

2 

3 

Primary 

(infants) 

8 

321 S.M.C. 

Boy 

63 

5 

3 

3 2 

2 

1 

Primary 

(infants) 

9 

327 E.R.A. 

Boy 

68 

14 

0 

9 6 

4 

6 

Primary 

IV 

0 

337 W.V.S. 

Boy 

67 

12 

6 

8 5 

4 

1 

Primary 

rv^ 

1 

366 C.D.B. 

Boy 

68 

10 

0 

6 10 

3 

2 

Primary 

III 

2 

373 H.S.S. 

Boy 

67 

14 

6 

9 8 

4 

10 

Primary 

III 

3 

416 B.L.B. 

Girl 

67 

7 

2 

4 10 

2 

4 

Primary 

(infants) 

4 

443 M.L.J. 

Girl 

64 

9 

7 

6 2 

3 

5 

Primary 

(infants) 
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(Borderline Cases) 


GJS C 

o G ^ 
bO"" .2 

^ .ii 


Advance- 
ment or 
retardation 
in School 


Social class 


Father's 

occnpation 


Remarks 


Yr. 

11 '5 2 retarded Myadar 

(class III) 

iO-5 3J „ (class II) 


6-5 


0-5 


8-5 4i 


10-5 


Maratha 
(class II) 

Maratha 
(class II) 

Kunib 
(class III) 

Brahmin 
(class I) 


6-5 1 advan- Maratha 

ced (class 11) 

i „ Maratha 

(class II) 

10*6 3} retarded Christian 

(class II) 


10-6 \2 


9-5 


9-5 6 


6 5 


Brahmin 
(class I) 

Maratha 
(class II) 

Lingayat 
(class II) 

Brahmin 
(class I) 

Maratha 

(class II) 


Basket-weaver 


No father, Guar- 
dian, millowner 

Household menial 
servant 

Gymnast 


Fanner 


Retired Govern- Has two bro- 
ment servant of thers both nor- 
middle class mal and two 

sisters — one 
normal and 
one backward 


Gymnast 


Brother also 
retarded 


Peon 


Clerk 


Farmer 

Bailway coolie 

Head. Guardian- 
sister, a labourer 

Kulkami, village 
accountant 


6‘5 3 


8 


MEASURING INTELLIGENCE 



Distin- 
guishing 
mark of 
child 




Chrono- 

logical 

age 


Mental 

age 


Retarda- 

tion 

mentally 


Class in 
which 
studying 






Yr. 

. M. 

Yr. M. 

Yr, 

. M. 


5 

447 M.T.V. 

Boy 

65*5 

12 

10 

8 

5 

4 

5 

Primary 

5 

538 K.L. 

Girl 

60 

10 

10 

6 

6 

4 

4 

II 

Primary 

7 

541 B.H.B. 

Girl 

68-5 

8 

9 

6 

0 

2 

9 

(infants) 

Primary 

3 

548 Y.D.M. 

Girl 

68 

11 

4 

7 

9 

3 

7 

(infants) 

Primary 

II 

Primary 

T 

) 

704 N.A.R. 

Girl 

67 

8 

11 

6 

0 

2 

11 

) 

732 A.D.G, 

Girl 

69-5 

14 

7 

10 

2 

4 

5 

i 

Secondar)'- 

I 

Secondary 

L 

744 B.A.B. 

Girl 

67 

13 

0 

8 

9 

4 

3 

> 

772 M.N.G. 

Girl 

65 

11 

8 

7 

7 

4 

1 

1 

Primary 

T 

t 

834 S.A.P. 

Boy 

69 

13 

4 

9 

2 

4 

2 

i 

Primary 











IV 


899 G.C. 

Girl 

64 

4 

2 

2 

8 

1 

6 

No school 

0 

> 

910 J.S.T. 

Girl 

69*2 

7 

7 

5 

3 

2 

4 

Primary 


953 T.T.V. 









(infants) 

) 

Girl 

65*5 

9 

2 

6 

0 

3 

2 

Primary’’ 


962 K.A.J. 









(infants) 

* 

Girl 

62-5 

9 

4 

5 

10 

3 

6 

Primary 

A 


967 I.J. 









(infants) 

1 

1 

Girl 

621 

7 

3 

4 

6 

2 

9 

Primary 











(infants) 

) 

968 S.S.Y. 

Girl 

65 

7 

8 

5 

0 

2 

8 

Primary 











(infants) 

1 

973 B.S.H. 

Girl 

60 

10 

6 

6 

4 

4 

2 

Primary 

I 

Primary 

T 


975 M.P.N. 

Girl 

61-5 

9 

9 

6 

0 

3 

9 


986 J.S.G. 

Girl 

64 

9 

4 

6 

0 

3 

4 

1 

Primar\" 

T 


1002 L.T.B. 

Girl 

68 

7 

7 

5 

2 

2 

5 

X 

Primary 











(infants) 


1005 P.A.L. 

Girl 

64 

6 

0 

3 

10 

2 

2 

Primary 

(infants) 
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'1 


•i 

i 



9 

i 

t 


t 





u bO 

Si’S 

Cfi ? 2 

c fi ® 

B 

d « **• 

S§2 

<I o 


Advance- 
ment or 
retardation 
in School 


Social class 


Father's 

occupation 


Remarks 



Yr. 

8*5 4 retarded Lingayat 

(cl^ II) 

4 „ Brahmin 

(class I) 

6-5 2 „ (class II) 


Railway menial 
servant 

Father dead. Guar- 
dian, a painter 


8*5 3 




7-5 1 
11-5 3 


J| 




11-5 li „ 
7-5 4 
10-5 3 


Christian 


(class II) 
Brahmin 
(class I) 
Brahmin 


(class I) 
Brahmin 
(class I) 
Brahmin 
(class I) 
Maratha 
(class II) 


6*5 

6*5 

6*5 

6*5 

6-5 

7*5 

7*5 

7*5 

6*5 

6*5 


• « 


retarded 




i 


1 


1 






$$ 


$$ 


99 


$$ 


9$ 


99 


• 


(cl^ I 
Simpi 
(cl^ I 
Simpi 
(class i; 
Maratha 
(class I 
Simpi 

(cl^ I] 

Maratha 
(class I] 
Simpi 
(cl^ I] 

Simpi 

(cl^ II 



npi 

(cl^ I] 

Bfaratha 
(class I] 

Brahmin 

(class I) 


Menial serv^ant 

Father dead 

Officer, Engineer- 
ing Department 
Father dead (was 
a pleader) 

Govt, clerk 

Father dead. 
Mother dealer in 
vegetables 
Pleader 

Tailor 


Cloth 


M 


erchant 


Menial servant 


Tailor 


Tailor 


Cloth 


II 


erchant 


Tailor 


Farmer 

Mechanic 
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Very Backward and Backward Children 

I.Q.s 70 TO 89 


School 

1 

2 or more 
years 
retarded 
in class 
standing 

Less than 
2 years 
retarded 

In normal 
class in 
school 

1 

! 

Less than: 
2 years j 
advanced j 
in class 
standing 

2 or more 
years 
advanced 
in class 
standing 

Primary 

119 

children 

52 

children 

22 

children 

1 

child 

nil 


61*3% 

26-8% 

11-4% 

0-5% 

1 


Secondary 

53 

children 

7 

children ; 

1 

4 

children 

1 

1 

nil 

nil 


82-8% 

10-9% 

6-3% 

1 



Normal Children. I.Q.s 90 to 109 


1 

i 

1 

1 

School 

2 or more 
years 
retarded 
in class 
standing 

Less than 
2 years 
retarded 

In normal; 
class in 
school 

\ 

1 

1 

1 

1 

Less than 
2 years 
advanced ; 
in class 
standing 

2 or more 
years 
advanced 
in class 
standing 

Primary 

49 

children 

71 

children 

73 

children 

13 

children 

nil 


23-8% 

34-5% 

35-4% 

6-3% 


Secondary 

94 

children 

60 

children 

27 

children 

11 

children 

nil 

1 

1 

49% 

31-2% 

14-1% 

5-7% 
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Superior and Very Superior Children 

I.Q.s 110 TO 129 


School 


Primary 


Secondary 


2 or more 
years 
retarded 
in class 
standing 




Less than 2 or more 
2 years years 
idvanced advanced 
in class in class 
standing standing 


37 18 1 

children children child 


20 * 0 % 


28 36 32 13 4 

children children children children children < 


24-8% 31*9% 28*3% 11-5% 


3 - 5 % 


Extraordinary children. I.Q.s 130 to 139 



School 


2 or more Legg than 

years Less than In normal 2 years years” 
retarded 2 years class in advanced advanced 
mc^ retarded school in class in class 

standing standing 


Primary 


nil 


3 2 

children children 


37-5% 


25% 




2 

children 

t 

25% 
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few cases of advancement in school promotions as a result of 
superior intelligence. 

Lastly, we give an analysis of the children of the ‘genius’ 
or ‘near genius’ class, I.Q.s 140 and above. There vvere 22 
of them in this study, 16 boys and 6 girls. Socially 21 of 
them belonged to class I, that is the advanced class, and 

Children of ‘Genius’ or ‘Near Genius’ class 



% 


Serial No 

Distin- 
guishing 
mark of 
child 

Sex 

I.Q. 

Chrono- 

logical 

age 

Mental 

age 

Advan- 

cement 

mentally 

Class in 
which 
studying 

1 

9 K.D.V. 

Boy 

152 

Yr. 

10 

M. 

6 

Yr. 

16 

M. 

0 

Yr. 

5 

M. 

6 

Secondaiy'- 

2 

13 K.K.L. 

Boy 

151 

10 

1 

15 

2 

5 

1 

II 

Secondar}^ 

I 

Secondary 

3 

15 D.R.T. 

Bov 

176 

10 

3 

18 

0 

7 

9 

4 

16 S.U.V. 

Boy 

152 

m 

0 

4 

8 

1 

2 

9 

II 

Primar)-- 

0 

40 S.M.R. 

Girl 

143 

10 

10 

15 

6 

4 

8 

(infants) 

Priman' 

6 

73 S.M.A, 

Boy 

146 

11 

8 

17 

1 

5 

5 

I\^ 

Secondar}'- 

7 

77 W.C.R. 

Boy 

146 

9 

0 

13 

2 

4 

2 

II 

Primar}'- 

8 

94 T.M.S. 

Boy 

147 

10 

9 

15 

10 

5 

1 

IV 

Primary 

9 

102 S.P.D. 

Boy 

140 

10 

9 

15 

0 

4 

3 

IV 

Secondary 

I 

10 

Ill S.S.D. 

Boy 

159 

9 

2 

14 

mr 

t 

5 

5 

Secondary 

I 

11 

134 D.V.D. 

Boy 

142 

8 

11 

12 

8 

3 

9 

Primary' 

12 

228 K.G.S. 

Boy 

165 

12 

0 

19 

9 

7 

9 

IV 

Secondary 

13 

261 P.P.P. 

Boy 

142 

10 

9 

15 

2 

4 

5 

III 

Secondary 

14 

561 K.S.S. 

Girl 

149 

9 

5 

14 

0 

4 

7 

II 

Secondary 


I 





onlv 1 to the intermediate class or class II. Sixteen of 
them were educationally advanced to the extent of one 
year or more, 3 of them were in the normal class and 3 
belonged to the pre-school period. Their parents’ occupa- 
tions showed that they were almost all from superior 
homes. 


I.Q.S 140 AND ABOVE 


^ a 




U;— 

Advance- 



ct ^ = 
o c ^ 

ment or 
retardation 

Social class 

Father’s -r, 

occupation Remarks 

ft v: ■"* 
u c/: T- 
0 ft 

in School 



< ""‘S 





Yr. 



12-5 

2 advan- 

Brahmin 

Secondarv school 


ced 

(class I) 

teacher 

11-5 

1 

Brahmin 

Police officer 



(class I) 


12'o 

*> 

^ > > 

Brahmin 

College professor 



(class I) 

6-5 

1 „ 

Lingayat 

Commercial 



(class II) 

businessman 

lO'O 

• • >> 

Brahmin 

Pleader 



(class I) 


12-5 

1 „ 

Brahmin 

Father dead. 



(class I) 

Guardian, merchant 

10-5 

li „ 

Brahmin 

Forest clerk 



(class I) 


10-5 

• • yy 

Brahmin 

Secondarv teacher 



(class I) 


ll'O 

1 

Brahmin 

Secondary teacher 



(class I) 


11-5 

•> 

^ yy 

Brahmin 

Primarc’ school 



(class I) 

teacher 

10-5 

„ 

Brahmin 

Officer revenue 

13-5 


(class I) 

department 

14 „ 

Brahmin 

Officer revenue 

12-0 


(class I) 

department 

n 

Jain 

Contractor 



(class I) 


11-5 

0 

^ y y 

Brahmin 

Pleader 



(class I) 



Serial N 

guishing 
mark of 
child 

Sex 

I.Q. 

Chrono- 

logical 

age 

Mental 

age 

Advan- 

cement 

mentally 

Class in 
which 
studying 

15 

571 K.P.D. 

Boy 143 

Yr. M. 
10 0 

Yr.M. 
14 4 

Yr. M. 

4 4 

Secondary 

I 

m 

16 

585 T.K.K. 

Girl 

147 

4 1 

6 

0 

1 11 

17 

601 H.S.V. 

Girl 

141 

2 3 

3 

2 

0 11 

« 

NU 

18 

645 K.R.S. 

Boy 158 

10 7 

16 

9 

6 2 

Secondary 

I 

Secondary 

ni 

19 

798 J.V.V. 

Girl 

156 

12 10 

20 

0 

7 2 

10 

845 P.S.D. 

Boy 

142 

9 6 

13 

6 

4 0 

Primary 

IV 

11 

894 K.M.S. 

Boy 

142 

2 0 

2 10 

0 10 

« « 

12 1034 N.K.S. 

Girl 

146 

9 4 

13 

7 

4 3 

Primary 

IV 


if W; 

OxiG 


« ;S -o Advance- 
0^5 meat or 
S^.-5 retardation 


Social class 


Averai 
class 
child i 

in School 
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CHAPTER VII 


GENERAL DIRECTIONS FOR GIVING THE TESTS 

7 ^ ^^xamtnahon Room. An ideal room for psychological 

-L testmg IS one where there is no external distraction S 
f street noises, or the movement of children or other pereons. 

n big cities it is almost impossible to get these conditions 
btiU a quiet room m a bmldmg remote from the main thorough^ 
fares is good enough for the purpose. When once the child is 
warmed up to his work the minor noises dwindle down into 
msignifacance. No children or servants should be allowed to 
move or loiter about the examination room or to peep inside 
through windows or window-panes. No movement of any 
sort, either of furniture or of window shutters by wind should 
be aUowed as these are the most potent forces indistracting the 
attention of children. The room should not be too large. If 
a part of a large room has to be used it should be screened off 
by opaque cloth curtains. There should be no noise in the rest 
of the room while testing is going on. There should be as httle 
furniture as possible. Two or three chairs or stools and a big 
table are quite enough. The stool or chair on which the child is 
seated should be sufficiently high, so that any picture or paper 
or diagram that is presented can be looked at by the child 
from a convenient height above the table. The chair, or stool, 
of adults may be too low for a young child. All the apparatus 
or pictures of the examiner should not be spread on the table 
in front of the child. They should be kept out of sight and 
taken out one at a time as required. When a large number of 
children is to be examined one after another, it is very conven- 
ient and it saves much time, to keep such material in pigeon- 
holes serially arranged in a small cupboard made specify for 
the purpose. This cupboard should be kept on a side table 
with its face away from the child. The child should sit at the 
same table as the examiner, preferably on his left or on the 
opposite side. The table itself should be as bare as possible. 
If there is no assistant the examiner himself may write down 
the child’s answers; but there should be no temptation for 
the child to read what the examiner writes. For this purpose 
a small sloping writing desk or a recess in the table or a small 
separate table of a lower height may be convenient. There 
should be no pictures or drawings on the walls nor any attractive 
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statues or other similar things in the room. Besides the 

examinee, the examiner and possibly his assistant, there should 

be no other person present in the room. Additional people, 

particularly parents, teachers, or those interested in the child 

always intemipt the work by trying to help the child. They 

will say the child knows the answer to the question but has 

not rightly grasped it and request it to be put in a different 

way or they will themselves give illustrations or the required 

answer itself before the child has had sufl&cient time to think 

and will ask him if he does not know that. Even if they do 

not interrupt, the child is hkely to be nervous or self-willed in 
their presence. 


The Examiner and his Manners. Even more impor tan t thqn 
the choice of the room is the attitude of the examiner himself. 
He must be very tactful. He will meet with various kinds of 
children, some pleasant in manner, others most repulsive 
some obedient and docile, others most refractory, some very 
^ger to respond, others very silent. The examiner must 
therefore be patient and not lose his temper under any circum- 
stances but always be cool and persevering. He must be very 
resoOTceful and ready to solve any difficulty on the spot. He 
must take the children into his confidence and be most friendly 
to them. A go^ and pleasant personality is a great asset to 

S greatest friends 

w ^ sympathize with them and become one with 

faffier s name, his surname, what he is learning, what his father 

continue in the same strain until 

K only one of its many fonns. It takes a long time to eain 

sp“nt ta^LTaw ' ^ 
w^ys DC spent m establishing rapport. Above this levpl 

^^en are generaUy quite willing to submit then^ves To 

always be taken that the element of 
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gladly from t^t to test without any boredom. In all our test- 
ing of more than a thousand children there were hardly half a 
dozen children who showed any signs of boredom. ^ 

General Coi^uct of the Examination. The detailed procedure 

m givmg each t^t wih be given in later chapters at the appro- 
pnate plac^. Here it will be worth while to consider certain 
general prmciples for conducting the examination. After 
rapport has been established and the attention of the child 
soured, he should be given the regular tests. The formula of 
the questions should always be most strictly adhered to in every 
letter. No supplementary questions, not specified in the body 
of the test, nor any instructions on the right method of answer- 
ing are allowed. Nor should the examiner show his dis- 
pleasure by word or gesture or criticize any reply the child 
may make. The delivery of the examiner should be slow and 
impressive. All the key words in the formula should be 
emphasized. Wherever instructions are given to repeat the 
formula this should be done after the lapse of the specified time 
and the examiner should wait for the answer until the end of the 
time prescribed. Below the five year mental level children are 
very fidgety and the great problem is to secure their attention. 
Here any number of repetitions are allowed except in the case of 
the ‘repetition of the digits’ and ‘repetition of syllables’ tests. 
Here the examiner should make sure that the child is attentive 
and then give the digits or syllables once only. In all other 
cases full details are given as to whether the question is to be 
repeated, if so how many times, and after what interval of time. 
In earlier revisions this point was not made very clear. In 
some cases the instructions merely stated that a question could 
be repeated but it was not stated how many times. Repetition 
makes a certain degree of difference as the more backward 
children comprehend a question better after two or three repeti- 
tions. Further, some of the questions were timed; but there 
were several others to which the time limi t was not set. If a 
child were silent there was no clue to whether he was trying in 
his mind to find out a solution or whether he was unable to 
answer the question. Thus the examiner had sometimes to sit 
a very long time and still the answer was not forthcoming. 
Hence all such questions are carefully timed in this revision; 
and if a question has to be repeated clear instructions are given 
as to the interval of time after which the question is to be re- 
peated and how many times. Burt however cautions examiners 
against being too pedantic in this respect. He says in some 
kinds of tests, such as 'giving 60 words in 3 minutes’, the time 
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l^t is to be observed correct to a fraction of a second wNil*. 

thrLS°o*?? fS'’ ‘comprehension’ tests where 

tne grace or a few seconds does not much matter Tn 

stitutf^d Tn oil ^xr and an alternative test sub- 

down verbatim, Ling a^e^abbr should be taken 

record forms supS bv the nLii J® ^^^P- « ^he 

thmg can be managed on the back of thlSe%^^^ 

The recording o^ans^rs L 

can be checked at leisure later on or irnf * u‘ answers 
to be altered this can be done at a ron of scoring is 

These records will be of value to other subsequent date. 

^riod may wish to use them in ^SSse'^oMh 
possible to take do^;n eC ird Lf 

abstract nouns ’. and s™n. ” ' verbs 

kin^™ |SIiS^^'°amonrchTlto " h^ing different 

veiy tanid and shy a good deal x 

®^ng friends with tlwm and in apont in 

begins. Renieraber“br?'?«tT 

Ifachildiscrosf o'rs^Sd^^^^^^^ efforts 

W>w the Sve-year mental le^ ^re F«rticularly important 

Sr 'r f 

be present but th^ ^.t^ 
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MEASURING INTELLIGENCE 

understand that they are not to utter a single word in connexion 
wth the testing. On rare occasions a word or two of threaten- 
ing used by the father or mother has a healthy effect in 
steadying a refractor?^ child. But such words should never 
be uttered except by the parents. A chUd should never be 
allowed to get nervous. Every test of inteUigence has an 
emotional aspect in it. Hence always keep the child in an 
exhilarated condition up to the very end, so that the child finds 
pleasure in answering the questions. The writer has found 
several times children coming back and asking for another test. 
Always begin with questions which the child can answer with- 
out any effort and pass on to those more and more difficult. 
Binet would be^ with questions of the same age as the child’s 
true age. This is proper with normal children, but with defect- 
ives who are very much retarded these tests would be too hard 
and a beginning should be made at a year or two lower, or even 
lower still, at a point where the child answers the questions 
easily. Except with retarded children, it is useful to begin 
with tests of the same year as the child’s, work upwards until 
the child can answer no more questions, and finally come back 
to tests that may have to be taken below the tests of the child’s 
age. By this method you come to very'’ easy questions towards 
the end of the examination when the child is tired and finds 
relief in them. Receive every answer from the child with 
approval and commendation. Never allow the child to know 
that his answer is wrong, but if the child himself finds out that 
it is so and tells you, do not deceive him. Say he may be 
wrong but that does not matter and that you are sure he will do 
weU in other questions; because once the child gets nervous 
further testing is useless. For this same reason never fix your 
gaze on the child. Some children are very hasty and rash in 
their answers, and in such cases it would be better just to give 
a gentle warning to them that they must think well before they 
give an answer. Some children may be suSering from natural 
defects, such as partial blindness, deafness, or impediments in 
their speech, and these should be noted carefully at the very 
beginning. As a rule the examiner discovers as the examina- 
tion proceeds at what stage a child will fail to answer. Very 
backward children, however, are an exception. The range of 
their correct responses is wider. Sometimes they may fail to 
answer all the questions of one year but in the next age group 
they may answer one or two questions. Such children, there- 
fore, should be carefully and thoroughly tested over a 
sufficiently wide range. In these cases the pluses in the 
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Wgher ages should be put down to the credit of the children 
S^ly, on rare occasions a chiU is found to taL aU 

StScM from »""■= 

iuoiractea trom his score. Burt savs that if a r i • 

teoTe 

^LfZ tluy ^ -i-ie 

fat^e than nonulor!?vS ctSl^r 

in fav'orroraf^l aXld “Cmr'*' 1“ P^'P^^d 

purely on the mfrit of tS answer ^ S*om^ objectively, 

when you come actually to test 
chMs intelligence is soon discTosed ' 

ward with a goSTckaf 5 u ^ 

After the test both the examiner ^ ^"t«%ent. 

In such cases wherhhe^r^M^ '^ 

depressed by the low^Sore iUs^ b^ 

cMd active taSiTiet i5^„w\*S:ra°"- '‘“P ‘ha 

too dull, the exa4ie7sLu7nZ^^/ 

Md take up one which is likelv\o^o,f ® lu *1^® ^^‘ier 

Never allow long pauses in the course of ^ interest. 

‘Add to respond. If more Cn o^-S time to the 

only one child should be taken at a ti^^ tor testing, 

be pven some picture book or readilillf others should 

^<k. After the testing, each child their 

h« class and should nofdiscussti ™ “‘™8ht to 
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children. It is true they remember very little likely to be o 
much use to other children about to be tested but when a num 
ber of children, already tested, are discussing together som( 
of the important tests are likely to be disclosed. For the sam( 
reason, a duller or a younger child should always be testec 
before a more intelligent or an older child. 

Method of Scoring. As stated above, in the case of norma 
children, begin with the tests of the year of the boy's age. Ii 
will be found that he will answer some of the tests but fail in j 
few. Work upward until the child cannot answer a singl( 
question of a whole year. Then come back to the years belov 
his chronological age until the child answers aU the tests of j 
year. Sub-tests should be scored plus or minus separately ii 
the margin of the square assigned to a particular test and thei 
the whole test should be scored pliis or minus. On the back o: 
the sheet the full answers of the child should be taken dowr 
word for word. The following is the front side of a typica: 
scoring card fully marked as indicated above.^ 


Date 12-11-1932 

Name in full ABC 

Date of birth 12-10-1922 Age 10-1 

School X Std. IV (Primary) 

Father’s name and occupation P Q R 

Caste with sub-caste Hindu — Brahmin 

Teacher’s estimate of intelligence A B C D E 

Rank in the class 15 out of 25 

Mother-tongue Kannada 


Examiner E 

Y. M. 

M.A. -7-0 

6 

4 



X 100 


9400 

*" m 



77-7 


7-10 


^ The blank forms of thig scoring card can be had from the Oxford University 
Press, Bombay. 



GENERAL DIRECTIONS FOR GIVING THE TESTS 103 

TEST AGE 
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MEASURING INTELLIGENCE 

The calculation of the mental age is then very simple Start 
wth the age at which the child answers all the questions as the 
basic age. Then in the higher ages since there are six tests in 
each year, credit two months for each test scored plus After 

groups aJ-e XII, XIV, XVI, XIX, and 
AAii. Ihis means that in the range of two years from the 
tenth to the twelfth year there are only six tests. Hence for 
each test scored plus in this group credit 4 months. The same 
is the case \\dth the tests in the XIV and XVI year groups. In 
the next higher groups there are 6 tests over a range of 3 years 
Hence credit 6 months for each test scored plus in the groups of 
XIX and ^II. Thus in the above test card the child, whose 
^^u'onological age is 10 years and 1 month has answered 
aU the tests of year VII, 3 tests of year VIII, 2 of year IX, 

and no tests of year X. The calculation, therefore, runs as 
follows : 

Mental Age 
years months 

All tests of year VH . . . . 7 

3 tests of year VIII . . . . . . 6 

2 tests of year IX . . . . . . . . 4 

No tests of year X . . 

Total Mental Age = 7 10 

Taking another instance, we find that a boy of chronological 
age 15 years and 5 months passes all the tests of year XII, 
5 tests of year XIV, 5 of year XVI, 4 of the ‘ superior adult ' 
group (designated year XIX), and 3 of the ‘very superior 
adult’ group (year XXII). The calculation in this case is 


as follows : 

Mental Age 
years months 

All 6 tests of year XII 

12 

• • 

5 tests of year XIV 

1 

8 

5 tests of year XVI 

1 

8 

4 tests of year XIX 

2 

• • 

3 tests of year XXII 

1 

6 

Total Mental Age = 

18 

10 
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The toMlogic^ age of the first chUd is 10 years and 

1 month, TJe child is therefore retarded by 2 years and 

3 months. Similarly the second child, the adolescent boy, 
IS advanced by 3 years 5 months. 

Following Binet if only 5 tests are used in each year, credit 
0-2 of a year m age-groups III to X, 0-4 of a year in age- 

XXII. If less than 5 tests are used in any age-group 

credit a corresponduig fraction of a year. “5 e p 

Cakidation of the InteUigence Quotient, and its Importance. 

After finding the mental age. he 

^d this child IS nor^ or advanced or retarded by so many 

Butit wiUbe seen that a retardation of 2 Xlfth^ 
age of 5 IS much more senous than a retardation of the same 

retodation of the same number of years at 15. Repeated 
testing has <bsclosed the fact that a child that is retarc^ bv 

f ft* ^ further behind and is retarded by 4 years at 10 
-^^t a figore. wbicb be called Sre ioteUi|eS?%?4nt 


IQ- 


X 100 


— — o 

Chronological age 


(IQ.) 


y^A- y 1 months 

C A. *»*- m month s *“« 


77-7 


case 


— ^^6 m onths 
185 months ^ ^ 122*2 

'T" “!?*“>' I-e. of any 
foreteUing what kind of a man ^ ^ valuable means of 

'-“6 ot a man or woman a particular child Will 
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- ^ *** iiuiiiicti way — ^ 

until all the tests in that ox ^ testing should go down 

higher group To “he 6 u 

the highest nii® Thl°?o2/b “ 

S^thr""" ‘S any n-SberVi^'^St 

p cent. In the case of very backward children success is 

extending over a greater 
lumber of age-groups. This is due to the fact that m £ts S 

mtelhgence can be pure tests of intelligence. The element of 

eve^ day experience is bound to come in. Thus backward 

lHs^tJS?hat they have lived more years chronologically. 

depends upon their mental growth and an intelUgent child picks 

BuMh^^ ^ environiSent. 

t? ^ backward child puts in more yearn in 

hfe than an advanced child of the same mental age resiSO iO 

unevenness in the answering of tests by the backward 

child. Thus for example, the ‘ recognition of coins ’ test may be 

answered by a chUd who has not come up to that mental level 

th^ coim opportunities of handling 

It h^ already been observed that the emotional aspect 
accounts for a good deal of success in children’s responses. A 
shy, timid or nervous chUd may score much less than he de- 
se^es as he cannot do himself justice. Hence it is always 
better to check up the result of intelligence testing by other 
cntem such ^ teacher’s estimate or the chUd’s performance 
m school studies. It is in a very few cases, not even in one in 
a hundred, that the results of inteUigence testing belie the true 
natme of chUdren’s inteUigence. Lastly, the results of the 
testing of very young chUdren should be taken with great 
caution. Such chUdren, that is those below the four-year level, 
are often either very shy or very self-wiUed and do not answer 
the questions properly. Hence it is very difficult to know at 
times whether the chUd cannot or wiU not answer. These 
results therefore shoiUd be checked in other ways by consulting 
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people who know the children well as compared to other child- 
ren of the same age. It would be interesting to test the same 
cMdren two years later and see how far the old results taUy 
vwth tlK new. The opinions of parents are not always reUable 
More often^an not they have too high an opinion of their own 
chU^en. Even foolish answers are hailed as signs of great 
mtelhgence or interpreted as meaning something which is not 
really present in those answers. 

The InteUigence Quotient of Adults. The results of intelligence 
testmg have proved that inteUigence, as measured by these 
t^ts, does not mcrease beyond the sixteenth year of age In 

SSfn of children passing the several tests 

sixteenth year. 

^er this t^ percentage does not increase appreciably. Some 

particularly those who have worked with group tests 
^ the maximum limit of the growth of inteUi- 

Soritv^^ The 

we adoi thk ^ the limit. If 

Jvide his mental age by 16 years only. tLs if i 
chronological age is 25 years and his mental age 18 years his 


I.Q. will be II X 100 


112-5. 


aU^tTbTSve^Jtff 

Sven in /i language of the children. If thev are 

gven m a lanpiage over which the child has no masteiv he 

with the handi^iJped. Kannada-speaking cMdren 

that matter 

».h“ “r ^ 

‘ ke tods m tS earto?staiS‘J"f. 
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S IS-"-" 

s: "“eSSS’di; 

language and the images of things the? 
wSTut Ih^T absolutely no time to caU up the 

thinking it would be better to ^5 

The Grou^ng together of Sub-tests. In putting together 3 or 
4 sub-tests in any test of any age, care is to be taken that the 

M K P^ sub-test in any age- 

example, in tiie 

° ^°"P ^^t pass the three Lb-teSs 

severally should be very nearly the same. 

If there IS veiy great disparity in this the test will be 
detei^edby the most difficult of the sub-tests and there 
would be no pomt in retaining the other sub-tests. Even 
when this test is to be scored on the basis of 2 correct responses 

is desirable that all the sub-tests should be of nearly 
eq^ difficulty. It is a problem in the theory of probability, 
if 60 per cent of the children of this age-group pass each of the 
sul^tests, what percentage of the same will pass 2 out of the 3 ? 

iMthematics would require us to group the sub-tests on 
the basis of this requirement. In practice we group together 


On one occasion the author made a smaU experiment on himself. Sitting 
i^y at a friend's place when he was not at home a chart on the wall giving 
^e names of pictures of objects in two languages attracted his attention. He 
knew one of the languages but did not know a good many words from the other 
mnguage. He tried to learn the new words in the second language by associat- 
es tbe words with the words in the first language which he knew well. He 
found that his progress was very slow. Then he tried the method of associat- 
ing the words in the new language with the pictures on the chart. He found 
that his progress this time was very rapid and he could learn alm ost all the 
wor^ within two readings of the chart. This experiment deserve to be 
carried out on an extended scale and if this finding proves to be correct it 
would be a great triumph for the Direct Method of teaching languages in our 
schools, at least during the earlier stages. 
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whok^ difficulty and then score the test 

Alternattve Tests. These tests are meant to be used onlv 
when any ^the ordinary tests cannot for one reason or anothe^ 
be used. They are generally not so reliable as the others The 
vocab^ry test though a good test with a high coefficient of 
correlation only be used in one year, that is the highest 

same t^ehould as far as poisible not be ,«d to Vhi Me 

further limited by the fact that it 

•« fad only to the case of those children wL^mothe^ 
a^ the medium at school is Kannada or vice velS hk 

of instruction in their school a same as the medium 


I 
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TESTS FOR YEAR IIP 

111, 1. Pointing to Parts of the Body. (3 out of 4.)* 

TEXT AND PROCEDURE 

‘Show me your nose/ 

‘Put your finger on your nose/ 

Same with eyes, mouth and hair. 

If ^0 or three repetitions fail to bring a response, overcome 
timidity by pointing to chin or ear and questioning : 

‘ Is this your nose ? ’ 

‘ No ? Then where is your nose ? ' 

Answering by winking, opening the mouth, etc. should be 
counted as satisfactory. 

Remarks. Three correct responses out of four are required. 
This test is much easier than the next one— naming objects 
At this stage the association between the name of an object and 
the object itself is made; but the association between this pair 
and the muscular movements of the vocal organization is not 
yet made. This illustrates beautifuUy the way in whidi our 
psychological organizations are slowly built up into more and 
more complex wholes. Further there is the question whether 
the child explores and studies its own body first or that of a doll 
or another person — its mother, brother, sister or servant. Pro- 
bably it explores those limbs of its own which are visible to it, 
then those of a second person, then compares and generalizes 

^ In what follows, the text of the tests and the procedure in detail are given 
in English. The tests and test procedure in the two Indian languages 
Kannada and Marathi are published separately. The English veraon is givai 
only for English readers and for compa^n between this revision and previous 
revisions. It should, however, never be used with Indian children, 
them the Indian language version which is their mother-tongue and the schod 
language should only be used. 

* This test is passed by nearly |dl the children who are just 2 years old. 
Being the first test of the third year it should naturally be passed by nearly all 
children who have completed 2 years and have not yet completed 3 years. 

Really at this beginning of the scale we require smaller fractions of age 
than one year. It would be proper, for example, to take children between 2 
years and 2 years and 2 months and require W per cent of these to pass this 
test. This would be the most scientific way of fixing this lower ^d. 
Similarly for III, 2 we should take children between 2 years 2 months and 2 
vears 4 months and so on. 
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in its own way and thus finally attains the concept of a nose, 
a mouth, a hand and so on. 

Ill, 2. Naming Familiar Objects. (3 out of 5.) 

TEXT AND PROCEDURE 

Use (1) a key; (2) a pice; (3) a closed penknife; (4) a watch; 

and (5) an ordinary lead pencil (taking care to use things in 
common use). 

^What is this? * or 

‘Tell me what this is. ' 

Remarks, This test is harder than the previous one as is 
evident from the percentage of children who pass it. The 
previous test requires the association of auditory images of the 
n^es of things and visual images. This test requires over and 
above ^ the association of kinaesthetic and muscular move- 
ment UMges with the previous group. Hence it is more 
advanced. It is mteresting to note that the most common 
objecte from the everyday experience of little children of this 

^ different environment 

^ the Indi^ In scoring this test baby talk should be aUowed 
Children of this age pronounce the words in a strange way. or 

they iKe abbreviated forms of the names. It is doubtful how- 

evCT. if onomatopoeic words should be allowed. Thus thev call 

aclockorawatcha‘tick-tick'. This may mean that the S 

h^ not le^t to associate the proper name of the object with 

^ contrary soiS 

Sise be seored plus; 

W, 3. Digits. (J out of 3. Order correet. 

Read 1 every half second.) 

TEXT AND PROCEDURE 

'Listen: say 4— 2 .' (Practice series) 

Nowsay:3— 7;6 — 4; 7 2 .' 

be given 

very uttJe children, who begin to utter a digit before the next 
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digit comes. Hence one has to give the digits rather lapi^ 
about one every half second. This test is in Binet's ot^iaal 
test, but is omitted by Terman probably because he finds it too 
easy for year III. Burt has it in year III. With little rhilHiyp 
below the 4-year level it is very difficult to secure thdr atten- 
tion. Hence the trial series and even the first series may M 
spoiled and may have to be repeated more than once, b^ore 
attention is secured and silence broken. Then give the second 
and third series uttering them only once. There is very gteJd 
divergence in the locatioii of the repetition of ‘digit’ tests 
the various wtirkers. - This difference is due mostly to want of 
uniformity in the procedure ; some give the digits every half- 
second, others every second. Some will have done with the 
whole hierarchy of digits, one after the other. Others will givd 
them in their appropriate places in the several age-groups. In 
particular, Burt’s location of the test appears strange. His 
results must be due to the fact that he gives the whole Meraidiy 
at once. On the one hand this means that, especially with the 
later tests, there has been much recent practice in the repetition 
of digits; on the other hand it might lead to fatigue towaidathe 
end. On the whole it appears that this proc^ure makes the 
test more easy. In the present revision the tests are m«utit to 
be given only in their appropriate places in the 
groups. The location of the several series by different workei^ 

is Given below: 



2 digits 

3 digits 

4 digits 
6 digits 

6 digits 

7 digits 

8 digits 


Binet 

Terman 

Burt 

in 

m m 

III 

IV 

m 

IV 

• # 

IV 

V 

VIII 

vn 

VI 

% 9 

X (1 of 2) 

VIII 

• XV 

XIV (lof2) 

XI 


XDC 



will be seen that the location of the test in 
revision agrees best with Binet’s. 

III, 4. Enumeration of Objeck in a Picfuw. (df 
objects in any one picture are satisfadory for 


-.v 

f- '■■■■.'PTtJk 
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V • . 


* ** >* 






Railway station. 
Reception. 
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(c) Motor accident. 

Say, 

‘Now I am going to show you a pretty picture. Tell 
me what you see in this picture. ’ 

‘Look at the picture and tell me everything you can 

see in it.’ 


‘Show me the .’ 


(Only one such question is 


permissible.) 

‘That is fine; now tell me everjdhing that you see in 


the picture.’ 

‘And what else?’ 


Retmrks. Present these pictures before the child in the order 
shown above. In order to pass this test the child must name 
at least two objects in any one picture spontaneously. This 
test is more difficult than naming actual objects. The addi- 
tional difficulty here appears to be the transformation of pic- 
tures of two dimensions to actual objects of three dimensions. 
Of course, the pictures cast on the retina in any case are of two 
dimensions and a skilful artist draws his pictures in perspective, 
but however skilful the artist the reality of the actual things is 
wanting in these pictures. Thus the front of the motor car in 
picture No. 3 above is perceived by several children as a writing 
slate, though the same children would never make the mistake 
with the actual motor car. This stage in the mental develop- 
ment of children is called by Binet ‘the identification stage’. 
Terman calls it ‘the enumeration stage’. Then comes the 
stage of description about the sixth year of age and finally the 
stage of interpretation about the twelfth year. What is re- 
quired for description is the grasping of the properties or actions 
of individual things; for interpretation what is required is the 
grasping of the relation of all the things or objects and finding 
only one meaning for the whole picture. This test requires 
the highest t 5 q)e of conceptual process requiring analysis and 
s 5 mthesis. These pictures are selected from among a large 
number and are found to give the best results. 


Ill, 5. Repeating Six to Seven Syllables. {1 out of 3.) 

TEXT AND PROCEDURE 

‘Can you say, “mamma”?’ 

‘Now say, “nice kitty”.’ 

So much is for practice or to overcome shyness. Then 
continue asking the child to say, 

(a) ‘I have a little dog.’ 
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(6) ‘The dog runs after the cat.’ 

(c) ‘In summer the sun is hot.* 

Remarks. For a plus in this test any one of the three sen- 
tences must be correctly repeated after only one reading. There 
should be no transposition nor omission of any of the words. 
Indistinct talk owing to baby pronunciation ^ould.be %n 0 ied; 
for example, many children of this age cannot pronounce an 
‘r’ or a ‘k’. In Kannada or Marathi script eadi letter written 
is a complete syllable, but in the Roman script, each syllable 
usually requires two or more letters. So although the ntOnber 
of written letters is less in the Indian scripts, ability to repeat 
speech depends only on sound, that is, oidy on the numbw of 
syllables. In this test the syllables to be repeated are syllables 
having sense and not nonsense syllables. If they were nonsense 
syllables the number of syllables repeated would be much less. 
If the syllables are sense syllables somdiow the associations of 
the meanings of words come to the help of childreiL Besides, 
familiar sp^ch sounds require a numb^ of muscular and vocal 
co-ordinations in which the child must have already had 
practice.* 

Ill, 6, Comparison of Lines. {3 out of3:or 5 out of 6.) 

TEXT AND PROCEDURE 

Put the card before the child with the lines in a horizontal 
position. Say, 

‘Here are two lines. This is one and this is another. 
closely and tell me which one is longer. Put your finger on 
longest one.^ 

Reverse the position of lines and say, 

‘Now show nw the longest.’ 

Turn the card,* makft a third presentation and repeat the 
same formula. , 

Remarks. The greatest difficulty with children ofj&etimd 
and fourth years is to secure their attention. The chumpnaie 
very fidgety; after securing a child’s attention, althou|^ y<m 
may place the card before him, he casts a casual ^ance 
and turns it over and looks at the other side. Thfe fe|SB^dne 
instanra of the great curiosity of children in looJmiC M thmra 
from different sides and of their pleasure in doing 
turning them and anatyzing them. In order to fix tbenr atten- 
tion bdtter and malm the formula more acceptehle we have 
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added the words— 'This is one and this is another*. The origi- 
nal formula, ‘See these lines’ is found to be too bald ant? nn- 
^ted to diildren of this age. They never wait to observe the 
lines very closely but turn over the card. At this age we have 
to repeat tte formula again and again until attention is secured. 
So tte original formula will have to be repeated several 
until this object is attained. With the new formula attention 
is secured nmre quickly and hence it is better to use the new 
formula but it does not seem to make the test easier in any way. 
Ternian uses the superlative form of ‘long’ also in the alter- 
i^tive formula. But in the Indian languages there are no 
single words for superlatives and round about waj^ of signifying 
the superlatives are of no use. Hence one formula is enough. 
The child must point definitely to one of the two lines. IfSie 
cMd points to the wrong line never make a suggestion by look 
of displeasure or by any kind of sound; accept any THn/l of 
an^er with eqi^ crolness and encouragement. According 
to Bmet, success in this test depends more on comprehension of 
directions than on actual discrimination of lengths. 


Ill, Alternative 1. Giving Sex. 

TEXT AND PROCEDURE 

To a boy: ‘Are you a boy or a girl?’ 

To a girl: ‘Are you a girl or a boy?’ 

If there be no answer, say, 

‘^e you a girl?’ (if a boy). ‘Are you a boy?’ (if a girl). 
ver»f* ^ a boy or a girl?’ (or vice 

*1® question with ‘a 

out thinki^ This is a fonn of automatism. The word ‘little’ 

m Terman s formula of ‘a little boy’ is omitted as it does not in 

comprehension of the formula; on the 

If the word ‘httie’ were emphasized. Real sex conscionm^ 
mSS ^ ?^firing this question; for, children seem to 

tt. -boy or .girl* 
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III, AlUrnative 2. Giving Proper Nvne. 

TEXT AND PROCEDURE 

‘What is yovir name?’ 

‘How do p>eople call you?’ 

Remarks. This is a new test. Binet’s test is to give the 
family name. It is not usual however with Indian children to 
be called by their family name nor does the family name of their 
parents occur so often in daily household talk. Thus this test 
if it is to be retained at all goes to the fifth year. As the family 
name test was found to be unsuitable for this age, the proper 
name was tried and was found to give fairly good results. The 
test has, therefore, been put down as an alternative test for this 
year, as all the other proper tests of this year are better than 

this one. 

Note on Location of Tests of Year III. In strict mathemati<^ 
conformity the tests of this year must be arranged in order d 
difficulty in such a way that test 1 should be passed by about 
60 per cent of children between 2 years and 2 years 2 months; 
test 2 should be passed by about 50 per cent of children between 
2 years 2 months and 2 years 4 months ; test 3 by 60 pw cent of 
cMdren between 2 years 4 months and 2 years 6 months and so 
on The fractions of mental age to be determined for this ye^ 
are very smaU and very significant ^d henw the scale is 

required to be more sensitive. The follow^ ^le 
percentage of passes for the several groups of eWta consito- 
^ from this point of view. It should be noted, however, thd 

the number of cluldren in each such poup is 

hence too much importance should not be attached to the dis- 

crepancies that are foiind. ^ 

Inthetableonpage 117 III,1,III, 2, etc, are the first, 

each age-group and each test is shown m brackets. Thus^ 

were 9 children examined of t^^vear III • 

to 2 years 2 months. All these passed the 

hence the percentage of pass^ for Similaily 4 

children were exalted in the ^oup 2 y^ 6 ^ 

2 years 8 months chronological ag^ W thesa 

test III, 6; hence the percentage ci i-i frp>i~ir«4s 

Sd the ninber of chUdren examined- m eheTO » 

below this as (4) . . 
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Percent^e of fosses tenth number of children examined 


Age-group 
of children 

III, 1 

III, 2 

ni, 3 

III, 4 

HI. 5 

III, 6 

III. 

Alt. 1 

III. 

Alt. 

Yr, 

M, 










2 

0 

to 

100% 

33% 

33% 

22% 

13% 

0% 

0% 

26% 

2 

2 


(9) 

(9) 

(9) 

(9) 

(8) 

(4) 

(8) 

(4) 

2 

2 

to 

100% 

50% 

68% 

39% 

25% 

25% 

13% 

66% 

2 

4 


(8) 

(8) 

(6) 

(8) 

(8) 

(4) 

(8) 

(3) 

2 

4 

to 

100% 

25% 

33% 

25% 

0% 

50% 

0% 

50% 

2 

6 


(4) 

(4) 

(3) 

(4) 

(3) 

(2) 

(4) 

(2) 

2 

6 

to 

100% 

75% 

100% 

50ro 

75% 

75% 

50% 

66% 

2 

8 


(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(4) 

(3) 

2 

8 

to 

100% 

66% 

100% 

33% 

66% 

66% 

33% 

100% 

2 

10 


(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(3) 

(2) 

o 

10 

to 

100% 

100% 

100% 

84% 

70% 

70% 

56% 

75% 

3 

0 

' 

(7) 

(7) 

(6) 

(7) 

(7) 

(7) 

(7) 

(4) 


CHAPTER IX 


tests for year IV 

jv 1 Refiatirs Three Dighe. (1 <>^<>/ 3 - Orier omeet. 

^ Read 1 every half second.) 

text and procedure 
■Listen: ssy ^ ffj ,, 

‘Now, say. 6 * ■ j -ttis if the examination of 

Renmke. ^ with this test, 

a chUd is to begin with this non i je , 

Begin with the next test, 'disc , ^ return to the 

aft« that, ^ If the child is 

self-willed or dtotre ^ Lies wffl have 

can repeat thepi all q g^gj^^e is broken. Always 

“ind^drii Si^soo.^ “ any <me attemi* is correct 
IV. 2. DiecrimMien cf Feme. (Kuhlmm. 7 out of M) 

text and procedure ^ 

Use the double set ®^(g°^®^^^S)ecSout sothat 

the several geometnc^ Sg^ «« ^ j the cut out hgi® 

Take the square next, then the tnangic, 

.■SSl.^ SS a »“ 
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discrimination comes as a result of constant comparison and 
contrast of figiues. The child has to see squares and circles 
several timp-s and constantly compare and contrast them with 
one another, so that distinctive images of a square and a circle 
are fixed in his mind and later on he can carry in his mind these 
images and compare them with the actual perception of a square 
that is placed before him. Then only can he see the square as 
a square. The child who has not carried out these processes 
in his min d sees no difference between a square and a circle. 
The same thing is implied in the test of copying a square, as- 
signed to this same year, IV, 6. Many children draw a round 
figine like a circle in copying a square. This results from the 
failure to grasp the difference in the shapes of two figures, more 
than faUirre in the practice of muscular co-ordination.^ Similar- 
ly even with adults. The writer remembers how very difibcult 
it was for him for a long time to distinguish between two brothers 
who looked alike. It was only after seeing the brothers several 
times and in different settings and observing the minute details 
of their respective featmes that he learnt to distinguish between 
them. Then he began to laugh at himself for having failed to 
distinguish between them when there were so many distinctive 
marks in their features. Similarly with children who learn to 
distinguish between simple figures — simple from our point of 
view — only after careful observation, comparison, and contrast. 
To distinguish between the several figures in this test it is not 
necess^ that the child should know the names of the figures ; 
nor is it necessary that he should know how to draw them. It 
is enough for the child to be able to grasp the image of the 
figure shown and retain it and compare it with the figures on 
the whole card. Sometimes this image is quickly forgotten and 
the child has to go back several times to the figure shown, and 

carry the image as many times for comparison with the figures 
on the card. 


IV, 3. Comprehension, First Degree. (2 out of 3.) 

TEXT AND PROCEDURE 

{a) ‘What must you do when you are sleepy?’ 
(6) ‘What ought you to-do when you are cold?’ 


that the image of a figure may be in part kinaesthetic and that 
tMerenc« m shape may be bound up with practice in muscular 

drawing a square it do4 not appear to^ 

room here for further experiment. pair, mere is 
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(c) ‘What ought you to do when you are hungry?’ 

After waiting about 20 seconds for an answer the questions 
may be repeated more than once. It is most important at this 
age to secure attention and for this purpose it is frequently 
necessary that the questions should be repeated more than once. 

Remarks. These are the simplest of the comprehension 
questions. They are again to be found in year VI, year VIII 
and year XII. It may be asked what makes the questions 
harder and harder. One answer is that the number of items 
woven into the situations are increasing, making the situations 
more and more complex and hence more and more dif&cult to 
imagine. Even in the questions of this year, by ma^g the 
children call up the images of the situation the questions are 
made more difhcult than they would be if the children were 
made to meet the actual situations. In such tests the suMeste 
have all to be of the same difficulty. They are so in this 
age, but they are not exactly so in the higher ages. In Ae 
latter case there is the danger of the score of the test being 
determined only by the most difficult of the sub-tests. On the 
whole these comprehension questions are very good in that they 
make children think in the abstract and such thinking is a 
quality only of superior intelligence. In repeating the questions 
the formulae may be slightly modified (as shown in brackets 
in the vernacular versions) because the children may not be 
equally familiar with the different kinds of phraseolopr. 
Questions (a) and (&) were suggested by Binet in 1905 but 
were not standardized. They were standardized for the first 
time in the Stanford revision, which also added the last one, 

namely (c). 

IV, 4. Repeating Twelve to Thirteen Syllables. [1 out of 3 

absolutely correct : or 2 with 1 error each!) 


TEXT AND PROCEDURE 

•Listen, say this: "Where is Kitty?’” (For practice only.) 

Now^^y tMs He is a v^ g^ boy-” „ 

(6) "When the train comes you will hear the whistl^low. 
(c) "We are going to have a good time in the , , 

rnmatks. Wittthetestrfre^tii^syllabteas^i^^ 

ft! same formula. But this cannot be counted for success. 
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Then the second and the third sub-test should be giver 
oiice only. Defects in pronunciation should be ignored 
Binet, Burt, and Bobertag standardized a sentence, or sentence; 
of 10 syllables and located the test in year V. But the statistics 
of the present study agree with Terman’s in locating the test 
vith 12 or 13 S 3 ’llables in \’ear IV. 


IV, 5. Counting Four Pice. 

TEXT AXD PROCEDURE 

Place the pice on the table before the child in a horizontal row. 

^e these pice. Count them and teU me how man\' thev 
are. Count them with j’our finger this way.’ 

‘One — ’ 'Now go ahead.’ 

‘No; count them with \’our finger, this way.’ 

The test is passed only if the counting tallies with the 
pointmg, 

Lastly ask ‘ How many ? ’ 

The most important thing in this test is that the 

tW n at the same 

time putting his finger on the pice, and that the pointing and 

countmg should taUy; and so schooling or learning to recite 

numbers has no effect on the ability to pass this test It 

reqmresaninteUigent interest in numbers and the child’s sponta- 

neous mterest in them makes him handle things and count 

em. Quite a number of children who are paid great attention 

vhUe bemg taught the numbers fail this lest Cot puUtal 

nger on the pice to tally with their counting Thev are 

slow in pomtmg with their finger while their lips nfove fSer 

Binet locates the test in year V- hlt'p way— one’, 

the same procedure locates it hi’year I^ 
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IV, 6. Copying a Square. {1 out of 3. Pencil.) 

TEXT AND procedure 

Put the printed model of a square before the child and say: 
-You see that.’ (Point to the square.) ‘I want you to ^ 
one just like it. Make it right here.’ (Show where it is to be 

drawn.) ‘Go ahead. I know you can do it mcely. 

Don’t run the finger around the fom sid^.^ Give three trials, 

saying each time, ‘Make it exactly like this . 

After the child has drawn all three, ask: 

-Which one do you like best?’ 

Remarks. The model used should be the one supphed in Ae 
packet of test material. If another is used care should be taken 
to see that it is of the right size, that is about 1^ mches on ea^ 
side It should also be drawn in thick black Imes, preferably 
in Indian ink. The child should be asked to ^aw m penc^ ^ 

between different kinds of forms than 

(VII, 2). The comers town by immature chiiore 

‘diamond’ test are more interesting. in iRie tpst 

Only one success out of three is gcor- 

The aUs should be 

near it is not reqmred. horLntal side, 

perpendicular side will . |gQ whether the child 

This is one of the optical lUu^ms. ite sides 

draws the square „g one of the comers is 

together. chUd is gene^y the 

a little rounded off. The first tn 

best. This proves that tbe^ ^eat effort and attention. 

of view of the child because of 

During the second and third attempts the ^Q. 

fatigue, cannot bring ^n and ink and further 

hs,- 
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This proves that the most important factor for success in thig 
test is sufficient mental development enabling discrimination 
between different kinds of forms. 


Alternative. Comparison of Two We 

or 4 out of 5.) 

% 

TEXT AND PROCEDURE 


(3 out of 3: 


Use the two boxes of 3 grams and 16 grams in weight and 
present them during the trials in the foDowing order. 3 — 15- 

15 — 3 ; 3 — 15 ; 15 - 3 ; 3 — 15 . 

“You see these bloc^. They look just alike, but one of them 

IS heavy and one is light. Try them and tell me which one is 
heavier. 

‘Tell me which one is the heaviest.’ 

If the child does not know how to proceed and simply lifts 
any one blindly and hands it over, say, 

'No, that is not the way. You must take the boxes in 
your hands and try them, like this.’ 

of weighing the boxes in 
^^hands by taking the boxes in your own hands one after the 

rewind positions 

the positions are the same as in the first. 

test as well as for X, 1. Five boxes of uniform size shane anH 
colour ^ould be selected. They should be accurately wdghed 

3^6 A weigh 

e^'tlvin f respectively. The lead should he 

S' r 

™th ^chtfs Y c” 

S'S: 3 fet LTtS 

ly bS tte mental age he general- 

"htounda .hatl 
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The difference in weights of these boxes is sufficiently large to 
be discriminated by children of this age. Backward children 
are always prone to hand over the box on the right (or left) 
hand side. This is an instance of stereotypy to which back- 
ward children are generally prone. Success in this test seems 
to depend mainly on the ability to understand verbal instruc- 
tions. The idea of making comparisons and selecting one of two 
or many is rather difficult for children below this mental level. 
After the instructions are understood the requirements for 
reaching the goal are to be kept fixed in the mind until that 
goal is reached. This in itself requires a tremendous expendi- 
ture of energy in the form of sustained attention. This is like 
lifting a heavy weight and placing it on the table. Some may 
succeed in doing this while others may lift the weight to three- 
fourths of the height and then drop it through exhaustion of the 
strained muscles; others still may lift it to one-fourth of the 
height ; and lastly there may be some who may not be able to 
lift the weight from the ground at all. The test appears to lie 
on the borders of ages IV and V, and inclines more on the side 
of the former. It is located in year IV in the present revision. 

Burt presents the boxes of 3 grams and 12 gran^, and 6 
grams and 15 grams alternately and gives three trials. M 
three trials are required to be correct. He locates the test m 

year V. 


f 



CHAPTER X 


V,l. 


TESTS FOR YEAR V 
Esthetic Comparison. {No errors) 

text and procedure 


cliild one at a'tfaThE ft ’’ *>>« 

of a _p«e of or ftee ty 

Which of these two pictures is the prettiL?’ 

but 

oature of the difficulty Sthe tefu ftf ’“P'®”' ‘be 

ongmal. The test is fLd s4abk wL??' “ “f ‘b* 

IV. This test is a ,-r.f ^ located it in vear 

it in a lively manner^ It ^COTe^/^h children respond to 

ability, Whioh undoubt^ ®“PI»»i«on that artistic 

draughtsmen and artists. good 

abihty does not correlate with intelliV that musical 

singers. One boy was fomd fn f artists or 

fin(^,buthehadverv‘ffoodX?i; the same 

could, for example, dmw^beautifiddif ^^^ty. He 

^ence paper, but his in his 

talk, but couS backward and coS 

S.-S 't Ks 

ato show high dra^or mSUT. “““ " ‘**'““''0 ^ 
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The real is that an intelligent person shows his intelligence 

in whatever direction his energy is directed. A few dull people 
finding that they cannot compete with their more clever fellows 
in their class studies or the ordinary business of everyday fife 
may have somehow developed a liking for these subjects ^d 
mav have been concentrating their attention on them and thus 
stand out in relief against their fellows; but this does not dis- 
prove the general rule. 

V 2 Definitions in Terms of Use. {4 out of 6. WaU about 

’ 1 minute each time for response.) 

TEXT AND PROCEDURE 

Use the words ; chair, bullock (or horse) , spoon, doll, pencil, 

have seen a chair. You know what a chair is. Tell 

™ I’f^e child does not give a definition but says ‘that is a chair 
or ‘a chair is a chair’, etc. say, ^ 

‘ Yes but tell me ; what is a chair ? 

If the ^d is too shy or cross, coax him and repeat the »me 
formula with the first word several times. But once 
responds never show by gesture or nod or word 

S permissible, as some who are not prop^untiated mto the 

"^T^e sln^iTfor dSon^'^horiT* bullock’, If tte 
cbS has seen horses and bows Am ^ 

to be preferred fa 

that the child defines it very often as a cow . 

necessary to ask the child fuj^^. ^ , 

use’ he locates in year VI; the ^vSr IX; and the 

words in terms supenor to use he ^ year XII. 

third one ‘definition of abstract classifybig 

Ldren’s if^«yl assesjig it; 

sent test is a good test ana were is » J some 

but when ^ "S^j^i^X’SrdeSmtion'giva' “J 

difficulty m determming wneuici 
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child is superior to use. We shall discuss this question later, 
“l^e objects chosen are all familiar objects, so there is no ques- 
tion of the child's not knowing the words. The test therefore 
examin^ only the child’s power of definition or his power of 
expression. This power of expression is a sign of intelligence. 
Dull children know the nature of objects, but the development 
of abstract langu^e necessary to give expression to their 
^ceptual mass is not sufficiently advanced. A good deal 
dej^nds also on the actual objects chosen. If the same words 
used m this year are used in year VIII also, for definitions 
supenor to use, we could not say whether we would get suitable 
answers, or whether if we had used the words of year VIII in 
year V also we would have got suitable answers for year V. It 
appeals that some words are more suitable for use definitions 
and others for class definitions. Terman uses different sets of 
words for the two years and they are standardized for those 
yeais only. We have followed Terman in this respect It 
would have been better, however, if the same set of wOTds had 
been for tte two ages, as was done by Binet and Burt; but 

n^ely, that if a chffd starts giving use definitions, he usi^y 

^ go on other kinds of tests. At a later stage^e is 
printed with new words which give him the chance of 

to dS is “Mged 

-petition of 


K 3. mu Cmmiuicm. (AU thru corral in propu uqumu.) 

text and procedure 

on tirs,“ a. steElM" h“ P"‘ i-y 

b® (again S"* me th^ 
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Remarks. In giving out the formula read oiit the instruction 
slowly and clearly. Stress the important and key words sue! 
as ‘key’, ‘door’, ‘first’, ‘then’, etc. While the child is carryiR 
out the directions do not stare at him. A casual look of approi^ 
is all that is required. Never indicate or surest the orde 
of action by word or look or gesture, nor say any such thing a 
‘What is the first thing to do?/ or ‘Wlfed next?" Thfe execi 
tion of the triple command requires the holdmg fast i 
consciousness the three comnutnds in their proper order and th 
win to carry them out as directed by the memory. If th 
memory of their proper order slips, either the order of perform 
ing the conunan^ is changed or one of the commands is for 
gotten or the child stops in the middle of the execution. Th 
comprehension of the serial order of things must also be a grea 
factor in the successful perfonucince of tins test. Binet locate< 
the test in year VII in his 1911 series; but it is found quit 
easy for year V. 

V, 4. Distinguishif^ Right ojid Left. {3 out of 3 : or 5 out of 6. 

TEXT AND PROCEDUIffi 

‘Show me- your right hand.’ 

‘Show me your left ear.' 

‘Show me your right eye.’ 

If there be only one failure repeat the above formula sub 
stituting ‘left’ for ‘right’ and ‘right’ for ‘left’ in them. 

Remarks. In reading the formula stress the key word! 
‘right’, ‘left’, ‘hand’, ‘ear’, etc. Don’t suggest th^ answer bj 
a glance or any other gesture. Nor should &e examiner rep^l 
the question by stressing ‘right’ or by simply saying ‘right’ il 
the child shows the left hand (as if the qpe that he showed were 
wrong). If^e child first shows the wrong limb and th^ 
corrects himself spontaneously, score him correct. GeneraU]/ 
in such cases the rule is that the second answer should be tal^ 
into account for scoring. Our statistics show that the test is 
easy enough for year V. Binet locates it in year VII in Ins 1911 
series. Terman puts it in year VI and Burt also in the same 
year. Binet and Burt use only ‘ri^thand’ and ‘left ear' and 
require both to be correct. 

There is a good deal of discussion on the question of spa^ 
orientation with children. It has been bbserved and experi- 
mentally proved that children distinguish between up and down, 
that is vertical distinctions in space, more readily than right 
and left. What is the cause of this? Several exp^nations 
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are offered, any one or more of which may be responsible for 
this distinction. (1) The most important cause for this appears 
to the writer to be that in vertical distinctions the earth as the 
fixed ground serves as an object of reference. This object of 
reference is so large and firm that you cannot go to the other 
side of it. Thus whatever is away from it is up and whatever 
is nearer to it is down. In the case of right and left there is no 
such fixed object of reference, although in considering the two 
hands there is of course the body to serve as such an object. 
But the difficulty here is that the hands are symmetrically 
placed on either side of the body. The child has, therefore, to 
distinguish between right and left by first having to find out 
the special functions of the right or the left hand : for instance 
the right hand is iised for eating. The child does writing also 
with the right hand, but this comes at a later stage and many 
children have already learnt the distinction of right and left 
before they begin to write. (2) Kinaesthetic memory of sensa- 
tion is another explanation given. It is said that a child moves 
objects up and down and the memory, involved in these 
muscular movements, is more distinct than the kinaesthetic 
memory involved in distinguishing between objectstotheright 
or left. In the latter case, it is suggested that no larger muscles 
of the body are involved in the distinction ; at most , it may be 
the movements of the eyes to the right or left ; but on the other 
hand, it may be said that these right and left movements of the 
<5yeballs are more important than the up and down movements 
of the same. Some psychologists give the name of local sig- 
nature to these distinctions in space relation made by the move- 
ments of the eyeballs. (3) The frequency with which a child 
makes distinctions between up and down, and right and left is 
offered as one of the explanations. It is alleged that distinc- 
tions between up and dowm occur more often in a child’s every- 
day life than those betv^een right and left. (4) Finally, the 
distinction may be due to the frequency with which a child uses 

or hears the words in the language — up and down or right and 
left. 

If you observe little children trying to learn right and left, 
and up and down distinctions it appears that they do so by the 
following steps; (1) They slowly distinguish between up and 
down by reference to the earth or ground. Anything away 

1 f close to it is down, or between right and 

left by associating certain actions of the right hand with the 
right hand and those of the left with the left. (2) Secondly 
they associate the conventional verbal names ‘up’ or ‘down’. 
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‘left or ‘right’ with these directions as indicated in tEa 
yep In this process, the distinctions between tta hod^nS 

Erections are certainly harder than those betweTunS 
and hence appear to evolve more slowly. vertical 

V, S. N anting Four Coins. (3 out of 4.) 


TEXT AND PROCEDURE 


Use the corns, anna, pice, rupee, quarter-rupee. Place each 
and^^^ ^ ^ above order before the child 

‘What is that ? ’ 

furthCT^ says ‘money’ or a ‘coin’ or ‘copper’, say 


‘ Yes, but what do you call that piece of money ? ’ 

^ o supplementary questions are permitted. 

Remarks. The test is scored on the basis of 3 out of 4. The 
^t com, the four-^a piece is the hardest of the four and very 
few children of this age name it. So the test becomes almost 
one of the first three coins all three of which would be required 
to be answered. Binet includes this in year VII of his 1908 
series, with the common French coins. Burt also uses four of 
the commonest English coins and requires all four to be correct- 
ly answer^. He locates it in year VI. This test and some 
other similar tests are criticized on the score that success in 
them depends a good deal on instruction. But as remarked 
in earlier chapters interest in knowing many similar everyday 
things of life depends on the intelligence of the children. A 
bright child is always hxmgering after knowledge and this is 
displayed by his great curiosity about things in his environment. 
A dull child is always inert and does not want to know the 
subtle differences between small coins, days of the week and so 
on. The correlation of this test with mental age as determined 
by the scale as a whole is 0'89. 


V, 6. C ounting Thirteen Pice. {1 out of 2 trials, without error.) 

TEXT AND PROCEDURE 

As in IV, 5. 

Remarks. Binet (1911), Terman, Burt, Bobertag all agree 
remarkably well in locating the test in year VI. Our own 
statistics locate it at the upper end of year V. As in IV, 5 the 
counting and the pointing must tally for a pass in this test. 
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Used in this way the test requires intelligent understanding of 
numbers. Mere schooling gives no advantage. For success one 
of two trials should be absolutely correct. 


V, Alternative 1. Forenoon and Afternoon. 


TEXT AND PROCEDURE 


‘Is it morning or afternoon?’ — (in the morning). 

‘Is it afternoon or morning?’ — (in the afternoon). 

Remarks. This is one of the questions of time orientation. 

Does the time orientation in this case come earlier than the 

association of the name with the period of day, or does the time 

orientation result from the need to learn the meaning of the 

verbal names, that is in order to associate the name with the 

period of day? The latter alternative seems more probable. 

After children begin to talk, they try to learn the meaning of 

new words spoken to them and for this purpose they begin to 

distinguish bgtween different things denoted by them. In 

fact language is a great help in all scientific analysis and 
classification. 


In Indian terminology and usage the day is divided into 

three parts — (1) mormng, from sunrise till about midday or the 

midday meal; (2) midday, to about 3 o’clock or tea-time; and 

(3) evening, 3 o’clock to sunset. Thus the day appears to be 

divided more by the meals of the day than from more scientific 
considerations. 


The first period consists of about 6 hours or two fraharas, the 
second of 3 hours or one prahara and the third of 3 hours or one 
prahara. Scientifically it is divided into 4 parts or praharas 
each of 3 hours. Hence the questions are worded in two ways 
as shown above— one alternative being between morning and 
afternoon, and the other between morning and evening. These 
formdae work very weU. In assessing the answers, afternoon 
[t^hyanha (Kan), dupdr (Mar ) ) may be taken as correct if the 

1 . 1 ^ midday meal though it may not be actually 

12 o clock Time onentation hour by hour is not developed in 
children of this age. 

One ^eat objection raised against this test is that it gives a 
choice between two alternatives only and answering by mere 
guessmg or answering at random would give 60 per cent correct 

answers accori^ to the law of chance. Binet -included the 

test in his 1908 senes m year VI, but omitted it in his 1911 

thlfit^s ^ statistics show 

that it is e3sy enough for year V* 
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V, A Iternative 2. Giving Family Hame. 

TEXT AND PROCEDURE 

*What is your name? ’ 

’ What is your surname ? ’ 

If the child gives his proper name only, say, 

‘Yes, but what is your other name ? ' 

‘ Mahade V what ? ’ 

‘ Is your name Mahadev Joshi ? ’ 

Remarks. This test is generally located in year III by 
European and American authorities. Indian children, how- 
ever, are not accustomed to use their family name ; neither are 
they ever called by their family name nor do they usually hear 
people calling their parents by the same. The more conunon 
meliod of addressing people in the household is by their proper 
name. Hence the test is not very suitable for children of India. 
If it is to be retained at all our statistics show that it should go 
up to year V, and so it is retained as an alternative test in year 
V. Objection can also be raised against this test on the ground 
that the more enlightened families are in the habit of teachuig 
their children their proper name and their family name, while 
in backward families even very much older children do not know 
their family name unless they have been sent to school and their 
names registered in full. 

V, Alternative 3. Giving Age. 

TEXT AND PROCEDURE 

‘ How old are you ? * 

Remarks. This is another test that is not very suitable for 
I ndian children, or for any children at aU. In the fet place 
the age as given by children may be either age last bi^day or 
age next birthday. Both ways are correct ; with Indian child- 
ren it is more common for them to be disti n gui^ e d by their 
age next birthday. Secondly, celebrating the birthday is not 
usual among Indian chUdren. In illiterate famiUes even adults 
do not know their age. Hence this test should be very span®«- 
Iv used, and is retained here as an alternative test only for tne 
sake of comparison. Binet had it in his 1908 scale ’ 

but omitted it in his 1911 series. Many other mvestigators 

have also omitted it. 



CHAPTER XX 
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VI, 1. Repeating Four Digits. (1 out of 3.) 

TEXT JfSD PROCEDURE 

‘Now, listen. I am going to say over some numbers and 
after I am tbrough, I want you to say exactly what I say. 
Listen closely and get them just rig^t.’ 

•4_7.3-9; 2-8-6-4; 7-2-6-1.’ 

Success with a series which has been re-read should not be 
counted. 

Remarks. See remarks for III, 3 and IV, 1. The digits 
should be read at the rate of one every half second for the reason 
stated there. Though repeating digits appears a very simple 
test, actually it is far from being so. It puts a great strain on 
the mind and hence should not be given towards the end of the 
examination. It brings on fatigue very rapidly and should 
therefore be given as far as possible when the mind is fresh. 
Nor should testing b^;in with this test as children are likely to 
fight shy of it. 


VI, 2. Comprehensiou, Second Degree. {2 out of 3. 

allowed ^ minute.) 


Time 

\ 


TEXT AND PROCEDURE 


‘What’s the thing to do — 

(o) ‘If it is rainirig when you start for sdiool? ’ 

(ft) ‘If you find t^t your house is on fire?’ 

(c) ‘If you are going somewhere and miss the train? (or 
tram-car or motor bus or ferry?)’ 

After 5 to 10 seconds repeat the question once more. 

Remarks. See remarks under IV, 3. The question may be 
repeated a second time only. No more repetitions are allowed. 
Care ^oidd ^ taken, however, that attention is secured before 
the question is asked. Tmman sa 3 rs, * The three comprehension 
questions of thk group were sdl suggested by Binet in 1906. 
Only one of them however, "What should you do if you were 
goix^ to some place and missed your train?" was incorporated 
in the 1908 or 1911 series, and this was used in year X with seven 


a 
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Others much harder ' . The other two were standardized for the 
first time in the Stanford revision. In this test as also in some 
others Terman would aUow the question to be repeated once or 
twice. As remarked elsewhere it makes a good deal of 
difference whether a question is repeated once, or twice or 
tlurice. Backward children begin to comprehend questions if 
they are repeated several times. We have therefore definitely 
laid down how many repetitions there should be in each case 
In the present case the question may be repeated only once as 
directed above. The third question should be varied by using 
the conveyance most commonly in vogue at the place where 
the child is examined. Nowadays motor-buses ply between 
any two adjoining important towns several times during the 
day and hence this way of stating the question is very conveni- 
ent. If the name of the adjoining town were put in perhaps 
the question would be a little easier. 

VI, 3. Divided Card. (2 trials out of 3 correct. 1 minute 

each. Or better, thrice in <3 minutes.) 

TEXT AND PROCEDURE 

Select two stifi white cards each 2 in. x 3 in. Cut one of these 
diagonally into' two triangles. Place the undivided card in 
front of the child with the longer side placed right and left. 
Below this, a little nearer the child, place the triangles cut out 
of the second card in the following position: 



Then say, 

‘I want you to take these two pieces (touching the two 
triangles) and put them together so that they will look exactly 
like this (pointing to the imcut card) . ' 

If the child sits silent without knowing what to do, say: 

‘Turn these pieces roimd as you like and put them together 
so that they look exactly like this. ’ 

After the child has finished, ask : 

‘Do thev look like this?’ 
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If three trials of one minute each are given, after each trial 
put the pieces in the position showTi and repeat the short 
formula : 

‘Put these two pieces together so that they look exactly 
like this. ’ 

If during the experiment the child turns over one of the two 
pieces, turn it over again and start the child again, as it is im- 
possible to get the right construction with one of the pieces 
turned over upside down. The trial should be regarded as 
having begun from this new start. 

Remarks. This test was scored both ways (i) by giving one 
minute for each performance and requiring only 2 correct per- 
formances out of 3, and (ii) by giving 3 minutes for 3 perform- 
ances. The scoring was exactly the same in both these ways. 
The latter method, that of giving altogether 3 minutes for 3 
performances has a distinct advantage in not disturbing the 
child when he is in a contemplative mood and trying to put 
the pieces right. This method is similar to that of Healy and 
Femald’s ‘construction puzzle’ test which gives a total of 5 
minutes for 3 performances. (See XII, 2.) It is always better 
therefore to take the test in this way. 

The test is similar to Ebbinghaus’s ‘compl^ion’ test. The 
child has first of all to form a clear idea of the gJkl to be reached, 
and secondly, under the influence of this idea to direct his efforts 
to the realization of this goal. Mentally backward children 
fail in this test either because they cannot form a clear idea of 
the goal to be reached or because they fail to hold it firmly in 
mind until it is reached. Lastly, the child must have the power 
of self-criticism, by which he compares his own performance 
\vith the model and finds out whether his performance is correct. 
Backward children are sometimes quite satisfied with their own 
performance though the performance may be quite ludicrous. 

Burt, strictly following Binet and Simon's instructioas , 
presents the triangles so that the hypotenuses are at right angles, 
but do not face towards each other. i He says Terman’s method 
of presentation is easier; but it does not appear to be so. On 
toe contrary a child may by chance move the upper triangle in 
Burt’s position slightly to the right and find that he ac- 
complishes the feat. Burt’s supplementary instructions ‘ move 
them about and see if you can fit them together', agree with 
ours. This supplementary formula is put in so that we may be 
sure that a child tries his best and does not remain idle for want 
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of inabiUty to understand the question as it is put in one form 
Burt gives only one trial and gives a half minute to it after 



VI, 4. Giving Number of Fingers. {No error.) 

TEXT AND PROCEDURE 

‘ How many fingers have you on one hand ? ’ 

‘How many on the other hand?’ 

‘ How many on both hands together ? ’ 

Keep an eye on the child's fingers and if he is found to 
count them say, 

‘No, don’t count. Tell me without counting.’ Then 
repeat the question as before. 

Remarks. In Indian nomenclature the thumbs are included 
in the fingers, so the difl&culty of excluding the thumbs never 
arises. This test is harder than ‘counting 13 pice’ (V, 6). It 
requires on the part of the child a fuller concept of numbers. 
Unless this concept is formed the child cannot retain the me^ 
mory of these iiumbers. The concept of numbers required 
for counting is decidedly lower than this concept. A certain 
interest in numbers has prompted the child to count his fingers 
pr^ibly several times and has made him remember thig 
number. The concept of smaller numbers such as one, two, 
three or four seem to have been formed earlier and it wovdd be 
interesting to find out at what age the child knows that he has 
one nose or two eyes. 

Contrary to expectation the test is found to be a good test of 
intelligence as is shown by the regular rise in percentages of 
passes and the high correlation of the test with the scale as a 
whole. Coaching does not affect the test to any appreciable 
extent. Our statistics show that the test is easy enough for 
year VI. Burt assigns it to year VI also. Binet (1908) and 
Terman have assigned it to year VII. 

VI, 5. Description of Pictures. (2 of the 3 pictures described 

or better. T ime limit 2 minutes each.) 

TEXT AND PROCEDURE 

Use the pictures in the following order: 

1. Railway station. 2. Reception at home. 3. Motor 
accident. 
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‘What is this picture about?’ 

‘ What is this a picture of ? ’ 

‘ What is represented here ? ' 

The questions may be repeated in one or the other form twice 
or thrice to encourage the child to answer so long as the time 
limit is not exceeded. Forms of questions that suggest particu- 
larly enumeration, or description, or interpretation should be 
avoided. 


Remarks. It should be carefully noted as to what constitutes 
enumeration (required for age III), what description (required 
for age VI) and what interpretation (required for age XII). 
Burt says, ‘replies giving a mere list of persons, objects, or 
details ’ constitute enumeration ; ‘ phrases indicating actions or 
characteristics’ constitute description; and ‘replies going 
beyond what is actually visible in the picture, and mentioning 
the situation or emotion it suggests’ constitute interpretation. 
Sometimes replies are such as make it difficult to decide whether 
they constitute enumeration or description. For example: 
‘Here is a man’, or ‘He has an umbrella in his hand’. These 
responses should be scored minus rather than plus for this age 
because they show only what is present in the picture and do not 
teU anjdhing about the ‘ actions or the characteristics ’ of the 
figures in the picture. The following answers would be plus: 

‘The man is going with an umbreUa in his hand’ ; ‘This man has 
caught hold of this man ’. 


“^e pictures selected for this test are taken from Manoranjan 
a high class Marathi magazine depicting Indian Ufe. They are 
selected from among a large number after careful testing as to 
their suitability and are used by courtesy of the proprietors, 
Manoranjan, Bombay. The pictures must contain a sufficient 
number of familiar objects, animals, and men, easily recogniz- 
able by sm^ children ; secondly, they should also show certain 
actiOM which can be easily described; and lastly, they should 
contain only one theme which can be properly interpreted by 
carefully observing the different parts of the pictures and their 
relatmns to one another. The pictures selected were found to 
satisfy very well all these conditions. Burt’s or Terman’s 
pictur^ could not be used as they depict western life. Thus 
^ough the test is materially changed statistics of the present 
mvestigation show that they are almost of the same difficulty 

cmd serve the purpose of the three tests-^numeration, descriii 
tion and interpretation— equally weD. 

’’“Sht of Binet's genius in 
evaluating children s answers. After studying these answers 
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wdly visible actions; and about the age of 

the several 

pu^rt of the picture. Tlus 




VI. 6. Missing Features. {3 out of 4. Time limU \ mimte.) 


• * 


and procedure 


'V.- . 




•v'*« i 


'/f . 

« r* * 


. . ' iv'.i ' 

. • y-.-- .t J. 


*ucic is someming wrong with this 
SS*- , careMly and tdl ia“S 

part of the face IS not there ? ' iw^mE^WDat 

In case of failure, say, 

'See, the eye is gone. ' 

Then with the next picture, say, 

‘Wh^ is left out of this face?' s ’? 

Wit^ictuie (d) which is different from the otheis, ' 
‘What IS left out of this 

a rule children answ^ these •- ^es^cias 
promptly. The time limit is set down only as a gtfile 
case of chUdren who sit silent so that after the 1^ ' 

spwifed time the examiner may proceed to die 

It IS mteresting to note that sometimes die cMdcmiS^te 
other eye’, or ‘the other ear’. V ' 

Tl^ is one type of ‘compledon’ test, h 

required to call up before his mind an image 

has already seen and with which he is quite 
pare it with the present jnctuie to fiuil ot 
Other examples of such tests are fiHfag 
having meaning, maldng up a picfone out 
rearranging a disarranged sentence. ' ' i 

The features of the {uctures in tbia test an 
but th^ are all Indianized by giidng thei 
hairdiessing, Indian ornaments and dress. 
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therefore strictly comparable with Binet’s. Only in the case 
of the fourth picture which showed the whole human figure 
a good deal of change was inevitable. Still the picture has 
served the purpose in hand very well. 

In Marathi unfortunately there is only one word for mouth 
and face. So the formula of the question becomes a little un- 
suitable. But this can be avoided to some extent by using 
both the alternative forms of the word as shown in the Marathi 
text. This procedure is found to answer the purpose very well. 

VI, Alternative. Naming Colours. {No errors.) 

TEXT AND PROCEDURE 

colours in the order red, yellow, blue, green. 

What is the name of that colour ? ’ 

^inetmes the blue colour is named purple and with a good 
de^ of plausibihty . In this case have ready some purple paper 
Md ask the cMd what colour it is ; and then ask hSuhe Sme 

alliwed colour. In all other cases no second attempts are 

Re^rks The test of naming colours is more difficult than 
the test of recognizi^ colours. As a rule, children recognize 
first and then learn to associate the name with the tlungs 

pa^. In the case of colours the recognizing and discrii^atiriR 

b^twS of r unlike discriminatbf 

Detween forms of familiar objects. Thus the test is hard 

ssrsn • f ^-“'2 obi«“ • 

OB^ m ye^ m. The conception of colour in the abstrart 

Sate Hen“ 

^ a long time to recognize colours. 

“* <iivergence in the location of this test 
Bte tetes ,t m year VII in his 1911 revision, BolS te 

Onr statSfw ““ 
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TESTS FOR YEAR VII 

VII, 1, Repeating Sixteen to Eighteen Syllables. [1 out of 3 

absolutely correct: or 2 with one error each.) 

TEXT AND PROCEDURE 

‘Now, listen. I am going to say something and after 
I am through I want you to say it over just like I do. Un- 
derstand ? Listen carefully and be sure to say exactly what I say. ’ 

After this, read these sentences slowly, emphatically and so i 
to convey the meaning clearly. 

{a) ‘ We will go out for a long walk. Please give 
pretty straw hat.'^ 

[h] ‘ We are having a fine time. We found a little 
in the trap. ’ 

(c) ‘Walter had a fine time on his holiday. H6 went 
fishing every day. ’ 

After each response say, ' Did you get it right ? ’ 

Remarks. This test is one of repeating syllables having sense 
as distinct from nonsense syllables. The number of nonsense 
syllables that a child of the same age can give is much less. 
However, the syllables are to be given exactly in the same order 
and accurately. Mispronunciations due to tender age may be 
disregarded. Any transposition, omission, or Edition of 
syllables is therefore an error. Burt following Binet (1908) 
closely has only one sentence with 16 syllables and allows no 
error. Terman modifies this test by giving 3 chances with 16 to 
18 syllables and requires one to be given correctly or two with 
one error each. The difficulty in both procedures seems to be 
very nearly the same. We have followed Terman. Our 

:ult for year VI, 

but quite easy for year VII. We have located it in year VII. 
In the Indian languages the syllables are written in the form of 
letters. Hence we name the test as ‘giving 16 to 18 letters’ in 
the vernacular. 

In all such memory tests the set of syllables or digits is to be 
read only once after securing the attention of the child. So 


^ In rendering these sentences into the Indian languages some changes are 
made in the meaning, but the requirements of the test are satisfied. 
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responses obtained after a second reading are invalid and should 
not be counted. Below the level of the sixth year of age, 
^wever, it is very difficult to secure the attention of the child! 
Hence re-reading was allowed with the first set, but this was not 
counted and later sets were given only once. 

VII, 2. Copying a Diamond. (2 out of 3.) 


TEXT AND PROCEDURE 


Place the model printed on the card before the child with the 
lonpr di^onal pointing directly towards him. If a copy is 
to be made by hand it should be done in Indian ink with suffi- 

diagonal should be three inches 
and the shorter one an inch and a half. 

Give him pen, ink and paper and say, 

‘I want you to draw one exactly'like this.’ 

drawing remind him with, 
M^e It exactly like this one. ’ But do not pass the finger 
around the edge of the model. ° 

“couragingly, 

At the end ask, 

‘Which one is the best ? ’ 

recognizably a 

Aombus. The vertical di^onal must be longer than the 
homontd. For guidance in scoring refer to the printed scoring 
card, Mduch is made up of the actual responses of children 
a pass t^yo of three drawings should be satisfactory. Until we 

the ^t appears to us to be too easy. But it is very interest? 
to observe children making the drawings. It is really a v^ 
heavy mental burden to children of this age. Some fail to 
make the angles, and instead of trying to make convex anaU 
^y of ^em try to make them concave or re-entrant Some 

oth^ jreg,^ turns Others again not being ableTo make 

meet make the last ends of the lines 

ings ^ i el£, 

trammg in schools seenB ,o affect it ta mtlf BtaoT(SS 
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and Burt locate it in year VI, Tenni 

pd Saffiotti in year VIII. Our 
inclusion in year VII. 


VII, 3. 


Repeating Three Digits Reversed. 

one per second.) 

text and procedure 


(1 out of 3. Read 


hnt ^ soing to read some numbers now 

If I should say 1,2,3 you should say 3, 2. 1. Do you understaS > 

n.„.ber?ScSds "" •»' 

*2-8-3; 4-2-7; 9-5-8.’ 

If the child repeats the digits forwards instead of backwards 
re^at the in^ructions emphasizing the word ‘backwards’ 

“niis is the first test of ‘repeating digits back- 

j children are often found unable to com- 

prehend what is meant by reverse order though it is made clear 
by ^ illustration. It is very interesting to find that several 
children give the digits in the reverse order first arranging them 
in the descending order. For example, the above series are 
given back as 8-3-2, and 7-4-2 and 9-8-5, However, in later 
years the test of repeating digits in the reverse order works as 
a better test than the one of repeating digits in the forward 
order, because the child has to fix the order of the digits firmly 
in his mind and then reverse them. This requires quite a feat 
of inteUigence. It is not known how many children retain the 
memory by auditory images, how many by visual images and 
how many by motor images. Literate and intelligent pupils 
are sometimes seen to make finger movements tracing the digits 
in an effort to remember. This method certainly comes to the 
aid of their auditory images. It affords us also a great lesson in 
educational method, showing us that we should make use 
wherever possible of kinacsthetic imagery along with auditory 
and visual, and that it is also very important to establish such 
kinaesthetic imagery. 


VII, 4, Naming Days oj Week, (Order correct. 15 seconds. 

2 out of 3 checks correct) 

TEXT AND PROCEDURE 

‘You know the days of the week, do you not? Name the 
davs of the week for me.' 
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If the child has not comprehended what is wanted and gives 
irrelevant answers, say again. 

No,- that is not what I mean. I want you to name the 
days of the week. ’ 

After the child has finished, check up by asking 
‘What day comes before Tuesday ? ’ 

‘ What day comes before Thursday ? ’ 

‘What day comes before Friday?’ 

Remarks. This is one of the tests of time orientation. It is 
veiy mter^g to note how the sense of time develops in 
c±jl J-en. They b|gm to distinguish between different parts of 

the S'nJhThn the week and 

levelled against this test are that children give 

er^?hn^'^ position in comparison with other children of ilk^- 
CTate homes or poor surroundings. These criticisTn<; to 

^ge extent removed by Terman’s device of introducing checks 

the checks with veiy few eS:eSs answer correctly 

from tte moment Se 

■froreeitylS. i" yoar IX, but 

VII. 5. Coumine Backwards Twenty U, One. (40 seconds 

1 error allowed.) 

text and procedure 

Now'S^lXS *»” » 'o 20, can yon not? 

;?«» count them back- 


and sa 
Go on. 


Tk^J^ - — bbn 
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Remarks. Binet wants the children to coimt down to 0. 
But it appears that this was not insisted upon, fw children have 
no idea of zero and cannot count down to zero. All subsequent 
investigators rightly require counting from 20 to 1 only. Ter- 
man allows a maximum of 40 seconds for this test, and we have 
retained this time limit. Fifty per cent of childr^en of 
age between seven and eight years pass this test, of whom about 
35 per cent accomplish the performance within 20 seconds. In 
order to make the instructions quite clear without mudi worry 
it is better to follow the procedure of Dr. Simon and tnalfo the 
child count forwards first and then backwards. Backward 
children count a few numbers backwards and then go on count- 
ing forwards. If the child has been specifically taught in school 
to count backwards, it is better not to give him thik test. 

To pass the test the child is required to be familiar with the 
numbers and with their concepts so that each succeeding' 
number becomes familiar to him as greater by one than the 
previous number. Further the child has to keep constantly 
before his mind the object to be achieved, namely countiiig 
backwards and at the same time keep in mind the number that 
is uttered and imagine the number that is to come next. This 
requires a good dead of abstract number imagery. If the atten- 
tive attitude becomes slack at any moment the child immediate- 
ly begins to count forwaurds ais a result of the habit of counting 
forwards that has become automatic with him. 


VII, 6. Giving Differences from Memory. {2 out of 2. 

1 mint^ each.) 


TEXT AND PROCEDURE 


‘What is the difference between a fly and a butterfly?’ 

If the child is found not to understamd this, proceed: 

‘You know flies, do you not ? You have seen flies? And 
you know the butterflies ? Now, teU me the difference betwero 

a fly and a butterfly. ' 

‘ In what way aire these different ? ' 

Similarly, stone amd potato; wood atnd glaiss. No supple* 
mentcuy questions au'e adlowed ais they may serve as leading or 


suggestive questions. 

If the child says one is bigger or harder than the other, ask, 
‘ Which is bigger (or harder) ? ’ 

Remarks. This is a very good test of intelligent. Itthr^ 

the child on his own resources and mental equipment, ^le 
child has first to call up the images of the objects and thoi 
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compare and contrast them in the abstract. These are the 
highest types of c<Hiceptiial processes. We acquire and 
accumulate all oiu- knowle^e by means of the dual associative 
powers of noting differences and similarities. Our classification 
of matter and life into species and genera is based on this 
principle. An intelligent child of this mental age has therefore 
learnt to distinguish between common t hing *; by noting the 
differences. Of course the faculty of noting more minute 
differences develops with further acquisition of knowledge and 
the exercise of the mind in that direction. A botanist will 
find in two specimens minute differences which will be quite 
invisible to laymen. The differences between the common 

objects picked out for this test can be given by normal seven 
year old children. 

To pa^ this test at this age any real difference noted, however 
trivial, is quite sufficient. Statistics show that the power of 
finding similarities between common thing s (IX, 3) is harder 
than the powr of finding differences (VII, 6) . In assessing the 
answers noti^ the tendency on the part of children to stereo- 
typy. Starting, for example, by sa 3 dng that a butterfly is 
white and a fly is black the child continues to give the samf> 
difference in the case of other pairs. Though the differential 
diaracteristip may be true of all the pairs such answers should 
be scored minus. Weak minds after finding out one kind of 
difference are exhausted and proceed without thinking to apply 
the ^e difference to all the others. 

Binet (1911) and Bobertag locate the test in year VIII. Our 

statistic agree with those of Terman and Buit in locating it in 
year VII. ^ 


VII AlUmaHve. Giving Day of Week and Day of Month. 
{Both correct, the second within 3 days of the actual date.) 

TEXT AND PROCEDURE 

(а) ‘What day of the week is today?' 

(б) ‘ What day of the month is it ? ’ 

In the latter if the boy says he does not know, say, 

‘Give It roughly * ■'' 

Remarks. using Binet’s test of ‘giving day and date' 

It was consid^ whether it would be advisable to score the 
PKp^ to the qutttions on the Indian method of giving the 

tooths and U« date 
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months are lunar months and the counting of the days of the 
month stops at the end of the bright half and the counting is 
done again in the dark half of the month, so that there are only 
fifteen days coming tvdce in a month. As this method of count- 
ing days is not used in daily transactions, children are not so 
conversant with it. On the contrary in all transactions and in 
school they use the date, the name of the month and year 
according to the Christian calendar. Hence they were found 
to be quite familiar with these. 

It was found, however, that the day of the week and day of 
the month were known much earlier than the name of the month 
and the year. So if aU the four are lumped together the test, 
as we have remarked elsewhere, becomes practically a test of 
givmg the two latter only. It was thus thought advisable to 
split it up into two parts — the day of the week and day of the 
month going in year VII and the name of the month and the 
year going in year X, the test of year VII lying on the borders 
of year VII and year VIII in point of hardness. 

Requiring all the four items Binet and Burt put the test in 
year VIII and Terman with the same items in year IX. Burt 
gives the order of difficulty (so that the later ones are more and 
more difficult) as (1) day of the week, (2) month, (3) year and 
(4) day of the month. Our statistics put it as (1) day of week, 
(2) day of month, (3) year and (4) month. 
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TESTS FOR YEAR VIII 
VIII, 1. Finding Value of Coins. {15 seconds.) 

raXT AND PROCEDURE 

Arrange three one-anna pieces and three two-anna pieces, all 
nickel coins, on the table before the child thus: 1, 1, 1, 2, 2, 2. 
Then say, 

‘You know this?‘ (pointing to the anna piece). 

‘ And you know this ? ’ (pointing to the two-anna piece) . 

'Now tell me how much the value of all these coins is.’ 

Remarks. This test is exactly parallel to Binet’s test. The 
coins are similar to the French coins of sous and double-sous. 
American investigators have used stamps as they have no 
similar coins in America. The test with stamps is harder than 
the one with coins. Burt uses piennies and half-pennies, but 
this makes the calculation fractional and might be a little 
harder. He assigns the test, however, to year VII. Our 
statistics show that it is a little too hard for year VII, but easy 
enough for ye^ VIII, and we have, therefore, assigned it to 
this year. This is one of the best tests. It is so easy to give 
Md to score. It does not depend to any great extent on school 
instruction, nor do children of superior homes get advantage 
over those of inferior homes, since all children have almost 
equal opportunities of han dling these coins. 


VIII . 2. 


Repeating Five Digits. 

second.) 


{1 out of 3. Read 1 per 


TEXT AND PROCEDURE 

Secure the gild’s attention and read the following series to 

the child ^stmcUy and at a uniform speed of about one per 

^ond. Avoid sing-song ways of readii^. Re-reading anv of 

Je sen^ is not allowed above the level of seven y^ of 

Below the level of seven years, children are fidgety and Hie 

great^t problem is to secure their attention. Hence re-reading 

was allowed m their case only with the first series; but such 
success was not counted. 

3-1-7-5-9; 4-2-8-3-5; 9-8-1-7-6. 
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Remarks. In giving these ‘ digit ' tests the examiner should 
begin with the series one step below the one suited to the mental 
age of the child and then the higher series. This provides just 
a httle practice but removes the effects of fatigue. Later on as 
the examination continues the higher tests of digits should be 
given as they come in among the age series of tests. Burt 
differs in this and gives the ‘ digit ’ tests all together, and this 
gives a good deal of practice, but at the same time produces 
fatigue very quickly. It is difficult to say which of these causes 
influences the results most. Further, presumably if a r.hilH fails 
with five digits and by chance succeeds with one of the series of 
six digits, he would be taken as having succeeded with five. 
On the whole on looking to the location of these ‘ digit ’ tests by 
Burt and comparing the same with that of others, it appears th at 
by his procedure the tests have been rather too easy for children. 
Burt also gives the digits at the rate of one every half second. 
Terman advises giving one every second. The best method and 
one that works well is to give them at the rate of one every half 
second below the level of seven years of age and at the rate of one 
every second above this level. If they are given at the rate of 
one every second below the level of seven years the children begin 
to repeat the digits before the examiner finishes giving them. 

Psychologically the test of giving digits lies between that of 
giving nonsense syllables and that of giving sense syllables. 
Sense syllables in sentences having meaning have a good many 
associations and are held together in a gestalt by the meaning of 
the whole sentence. Digits have some meaning and as such 
can be retained better than absolutely nonsense syllables. At 
any age, roughly four times the number of sense syllables can 
be given as the number of digits. In this connexion it should 
be borne in mind that some of the digits are made of more than 
one syllable. This is particularly so in the Karmada langinge 
as contrasted with the Marathi. In Kannada, out of the digits 
from 1 to 10, two are of three syllables each and eight of two 
syllables each. In Marathi on the contrary owing to the fact 
that the last syllable in this language is not usually emphasi^d, 
two of these become practically of two syllables each and eight 
of one syllable each. Thus as regards the number of syllables 
the Marathi digits resemble the English digits, while in Kannada 
the difficulty is much greater. But statistics show that the 
number of syllables does not much affect the number of di^ts 
given. This is one more argument in favour of our assertion 
that the meaning of language is more important in psychological 
associations than the empty shell of sound syllables. 
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VIII, 3. Comprehension, Third Degree. (2 out of 3. Read 
once. After 5 to JO seconds read a second time and then allow 30 

seconds more.) 

TEXT AND PROCEDURE 

{a) ‘What’s the thing for you to do when you have 
broken something which belongs to someone else ? ’ 

(6) ‘What’s the thing for you to do when you are on your 
way to s<±ool and notice that you are in danger of being late ? ’ 
(c) ‘What’s the thing for you to do if a playmate hits 
you without meaning to do so ? ’ 

When repeating the question its form must not on any 
account be changed. 

Remarks. The ‘comprehension’ as well as some other tests 

have not been properly timed, nor is the rule as to the limitation 

of repetitions of the question scrupulously observed in some 

previous revisions. Terman says the question may be repeated 

once or twice. Burt says repeat once if necessary, and twenty 

seconds are usually allowed to elapse although the directions 

seem to be that one should not be too pedantic over the time 

limit. It is a matter of experience that a good deal of difference 

is made by repeating a question once or twice or three times, 

more particularly a comprehension question. Backward 

children who fail to comprehend a question when read once or 

even twice, may be^ to comprehend the same when read a 

third time. To avoid all such vagueness the procedure is made 

more exact in the present revision. Only one repetition is 

allowed and that from five to ten seconds after the first reading. 

After the second reading a maximum of thirty seconds is aUowed 

for the reply. A great many children, of course, answer the 

comprehension questions promptly, but a few dull children 

take too long and so the time limit helps the examiner to 

determine when to proceed to the next question without loss 
of time. 

Questions (a) and (c) were included by Binet in the easy series 
located in year IX and question (6) is from his difficult series 
located by him in year X. Terman rightly grouped these three 
together and located them in year VIII. For reasons already 
sufficiently explained, it is no use grouping together very easy 
and very difficult questions, because the score is then deter- 
mmed by the hardest questions, the easiest questions serving no 
purpo^ m the group and so it is essential that the easier and the 
more difficult sub-tests should be separated, grouped severally 
and re-assigned to the proper ages. ^ 
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Vin, 4. Definitions. Superior to Use. {2 out of 4. 1 minuU 

each.) 

TEXT AND PROCEDURE 

(a) 'What is a balloon?’ 

{b) ‘What is a tiger?’ 

(c) ‘ What is a football (or a ball) ? ' 

{i) ‘What is a soldier? ’ 

^ Use &e word ball instead of ‘ football ’ more generally with 
girls, since some of them are unfamiliar with the latter. 

Remarks. This is the hardest test to score in all Binet’s series 
of tests, il^er studying the definitions of objects given by 
children, Binet came to the conclusion that children of the 
mental level of about six years define objects in terms of tboi r 
use and those of about nine years define them in terms of de- 
scription or genus. This classification of responses is quite good 
so far as broad principles go, but when we come to actual details 
a number of difficulties arises and different investigators have 
classified the responses in different categories. We shall first 
of all point out the nature of the two classifications and then 
discuss a few examples. 

A. Definitions by use. 

Use^ includes (1) action or functional use ; and (2) use for us. 

Examples of (1) : it goes up (for balloon) ; it eats us (for tiger) ; 
it bounces (for football) ; he carries a gun (for soldier) . 

Exatmples of (2) : to sit in (for balloon) ; it is in a circus (for 
tiger); to kick (for football); he keeps watch (for soldier or 
policeman) . 

B. Definitions, superior to use. 

These include (1) description of shape, size, colour, material 
of which it is composed, actions, etc. ; and (2) higher class or 
genus, with some kind of differentia. 

Examples of (1) : it is like a motor-car (for balloon) ; it has 
stripes on it (for tiger) ; it is of leather (for football) ; he carries a 
gun, he wears a kind of cap (for soldier) . 

Or again : it goes high up, men sit in it (for balloon) ; it is in 
the forest, it eats people (for tiger) ; bo}^ kick it, it goes up (for 
football) ; he carries a gun, he catches ttiieves (for policemen). 

Examples of (2) : it is a kind of motor-car; or, it is a car that 
goes up in the air (for balloon) , (both are correct definitions ; 

^ Cyril Burt, Mental and Scholastic Tests, p. 42. 
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but ‘a car’, particularly as it is given in the Indian language 
without any qualifying word is incorrect) ; it is an animal that 
eats people, or, it is a kind of animal (for tiger) ; it is a big ball; 
or, it is a kind of ball (for football) (simply ‘ a ball’ is incorrect) ; 
he is a man who catches thieves (for policeman). 

A number of observations require to be made on this test. 
In the first place Binet uses the same words for both the ages — 
VI and IX. Perhaps this was a better method from the 
point of view of pure psychological investigation. Terman, 
however, departs from this procedure and uses words which 
more generally evoke use definitions in year V and other words, 
which more generally evoke description or classificatory defini- 
tions in year VIII. We have generally followed Terman. 
Wdiatever the words selected, when once they have been 
thoroughly standardized, they can be safely used. Besides, 
Terman’s method would seem to avoid some ambiguous 
responses. 

Secondly, other investigators have classified definitions by 
actions as belonging to the lower mental level. On carefully 
studying the responses in the present investigation it was found 
that quite a large number of intelligent children, even much 
above the mental level of eight years to which the higher type of 
responses belong, define objects in terms of actions more than 
one. Hence it was thought that when an object was defined in 
terms of only one action, it belonged to the mental level of five 
years, but when it was defined in terms of more than one action, 
it was regarded as a descriptive definition and assigned to year 
VIII. This latter type of definition proceeds from the desire of 
the mind which, not being satisfied with only one action, pro- 
ceeds to give more actions than one, which greatly restrict the 
application (the denotation) of the definition. To restrict the 
application of the definition to a smaller class of objects is 
analogous to giving the genus and then the differentia. 

Thirdly, definitions by genus without any kind of differentia 

or a qualifying word have been scored minus. Children even 

of low intelligence give definitions in terms of genus without a 

qualifying word. For example, they say, ‘ a football is a ball ’. 

This is minus for the higher age. On the contrary if a child 

says ‘a football is a kind of ball’, he passes in the higher test. 

It is almost as good a definition as ‘ a football is a big ball ’. It 

proceeds from the desire of the mind to restrict the application 

of the word ‘ball’ to a smaller class of objects by adding ‘a 
kind of’. 
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lyaming otx Lotns. [No error Give in v- j • . j 

anm. piu, ,„p,e, qmrU,.mpu. half-mpu, pi^ 

TEXT AND PROCEDURE 

Procedure same as in V 5 

“s Bine™ ^ ^ 

mvKtigatois do the same and locate the test in ye^X ot X 

aiT ”"'5' * and locates it in vi WII 

s smtable for year VIII, but it should I observed tee ttaS 

in thlte? UiS h*’’' f 

ckel coins may be shown. The quarter-rupee and two-anna 
piece should be named as ‘four annas’ or ‘four-anna piece’ and 

names as ‘pav^’ and ‘chavali’. These names themseTves are 
Jd remembered by children and very often they are transpos- 

ed , and no rebance should therefore be placed on these responses. 


Vlli, 6. Reading and Report. [2 facts : 10 errors : 2 minutes.) 

TEXT AND PROCEDURE 

The follo^g is Binet’s selection as adapted by Terman, with 
necessary changes as required to suit local conditions: 

Bombay, /September 5th./A fire/last night /burned /three 
housK/ne^ the centre/of the city./ It took some time/to put 

f thousand rupees, /and seventeen 

fam^^/lost their homes./ In saving/a girl/who was asleep/in 
bed/a preman/was bumed/on the hands./ 

Put the above passage, printed without the bars on the card 

contamed in the packet of the test material, before the child and 
say, 

‘I want you to read this for me as nicely as you can.’ 

Ask the child to read aloud and help him in case he cannot 
read any individual words, counting these as errors. 

Carefully record the number of errors made and the time taken. 
It is convenient to use a stop-watch in all cases where time is to 
be carefully recorded. If one is not available have at least a 
watch with a seconds hand. When the child has finished say. 
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‘ Ver}' well done. Now, I want you to tell me what you read. 
Begin at the beginning and tell me everything you can remember. ’ 
If the child stops after saying a few words, say further, 

■And what else? Can you remember anv more of it?’ 

If the child misunderstands and thinks that the passage is to 
be given word for word, say, 

‘Tell me in your o\to words all you can remember of it.’ 
Don t ask any supplementary questions. Onlv urge him on 
encouragingly so that he tries his utmost. 

Remarks. It is essential that the child’s response should be 
taken down verbatim. This is a difficult task but it can be 
done with a little practice if only the first letter of every word is 
written down as the child talks and then it is completed after 
the child has finished. In scoring for memories it is enough if 
the ideas are correctly reproduced. The exact words are not 
required. The passage as given above divided bv means of 
bars IS a. great help in scoring. After the child’s response is 
taken dowm underline the memories and then count. 

It will be noticed that this test occurs in years VUI, IX and 
X with different scores. So according to our general rule it 
should be scored in the highest year, the conditions of which 
^e satisfied bv the child’s responses, and should therefore not 
be made use of for other ages. The same thing applies to the 
vocabulary test or the ‘free association’ test. In the eighth 

masteiy' over reading, and so he 
two minutes for reading wthnot more than 
en errors. This standard is determined from the actual re- 

.5 observed that as the child 

advances mentally he makes fewer mistakes, takes less time to 

read and remembers more facts. It may then be asked why it 

is necessary to lay down aU the three conditions. It is always 

tPlW ^ conditions, because a child of low in- 

itk coaching may learn to read vveU but 

If oPth^P^^ remember the required number of facts 

racy a?e taJ.M 

g g the following as the average time of reading- 
At 8 years, 45 seconds. ‘ 
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At 9 years, 40 seconds. 

At 10 years, 30 seconds. 

At 11 years, 25 seconds. 


It should be remembered that these are the average times and 
the time limit should therefore be much higher than this. 
TermM allows 35 seconds in year X. The parage in English 
contains only 68 syllables, while that in Kannada contains 134 
syllables and the one in Marathi 116 syllables. The number 
of facts is kept the same as in the original, namely 20. We 
have, therefore, set down the following as the time limits : 

In the 8th year, 2 minutes. 

In the 9th year, 1 minute. 

In the loth year, 40 seconds. 


The actual average times of reading were ; 

In the 8th year (i.e. at average age 7^ years), 55 seconds. 
In the 9th year (i.e. at 8| years), 53 seconds. 

In the 10th year (i.e. at 9^ years), 41 seconds. 

In the 11th year (i.e. at lOJ years), 40 seconds. 


A few words about the psychological importance of reading 
are necessary here. Many critics say that children should not 
be unnecessarily penalized if for want of opportunities they are 
imable to read. There is certainly a good deal of truth in this 
but only up to a certain limit. Even when children are given 
sufficient opportumties, as in the case of all children reg ular ly 
attending school, it has been found by actual experiment that 
there is a good deal of difference between different r.hilHren in 
their ability to read. InteUigent children certainly read much 
better and with better understanding. ' 

In fact good reading does not depend merely on ability to 
recognize the letters, as the letters are inconspicuous in such 
continuous reading. The same is true to a lesser extent even 
with words. It is the ideas conveyed by the words, the mean- 
ing of the passage, that is grasped by the mind. It is doubtful 
whether the complete images evoked by the words stand forth 
in every intelligent reading or hearing. But it is possible that 
these images remain in the background as in a subconscious 
world and are associated with the meaning as a whole which 
runs smoothly and swiftly in the conscious world of our mind. 
The reading of a backward child is therefore lacking in spirit 
and meaningless, because the child’s mental imagery is so poor 
that the letters or words that the child reads cannot evoke any 
meaning in his mind. The letters and words are to the child as 
so many meaningless syllables. His reading would resemble 
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the reading of nonsense syllables by an intelligent child or adult. 
Further, l^guage development means ability to think in the 
abstract with the aid of language signs as vehicles of thought. 
And this' ability to think in the abstract is one of the best signs 


of suppior intelligence. These considerations fully justify our 
retention of this test as a test of intelligence, with the safeguards 
we have provided. 


VIII, Alternative 1. Tying a Slip-knot. [Model kept before 

the child. A spare thong. 2 minutes.) 


TEXT AND PROCEDURE 


Use round leather thongs such as those used for football 
covers. Make the knot ready in advance of the experiment 
and show only the completed knot. The loop should be suffi- 
ciently large and the knot loose so that the turns of the thong 
may be easily seen. Say, 

‘You know what kind of knot this is, don’t you? It is a 
slip-knot. I want you now to take this other thong and tie the 
same kind of knot round my wrist.' 

At the same time give the other thong into the hands of the 
child and present your wrist before him. The completed slip- 
knot should be kept on the table before the child with the loop 
turned away from him. The child might inspect the knot by 
taking it in his hand. The standing part should be sufficiently 

long. Let the child actually try the knot. In the knot made 

by the child, the standing part is sometimes smaller than the 

offierend. ^ore this plus if the knot is otherwise all right. After 

the cMd finishes, whether the knot is correct or not, ask him 
‘ Is it exactly like this one ? ’ 

If it is incorrect he may correct it if the time limit is not 
exceeded. 


R^rh. As Indian children were quite unfamilig r with 
the tow-knot, it was thought that the test would be found un- 
smtable m their c^ and an attempt was made to substitute a 
sim^ test familiar to them and equally difficult. The slip- 
toot was ultimately selected. This toot is generally used by 
Indians to tie copper ghadas to the ends of ropes used in drawing 
water from wells. But children of seven and eight years were 
actiMy found to be unacquainted with this knot. ^ They in- 
variably M to examining the model carefully and imitatmg its 
ffio^m tying ffie new toot. In doing this they sometimS^k 
much more than two minutes, which is too long as the 
maximum time aUowed is only two minutes. Tffis 
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therefore to test the real intelligence of children more than it 
would have done, had the children had previous acquaintance 
with the knot. The test showed a steady inoease in the per- 
centage of passes as the age increased, but the coirdation of the 
test with mental age as determined by the scale as a whole was 

rather low, being 0 • 55. The test is put down as an alternative 
test m year VIII. 


VJII, Altcfnative 2, Bull und Field. (Score 2, ihut is in- 
ferior plan.) 

TEXT AND PROCEDUKE 

Draw a circle about inches in diameter, leaving a small 
gap in tte side next the child. This can best be done by cutting 
out a circle of the required size out of a thick card, and passing 
a red or blue pencil round the margin leaving a gap of required 

width. The circular line drawn should be of sufficient 
thickness. 

Then say, 

‘ Let us suppose that your playing ball has been lost in this 
round field. You have no idea what part of the field it is in. 
You don't know what direction it came from, how it got there, 
or with what force it came. All you know is that the ball is lost 
somewhere in the field. Now, take this pencil and mark out a 
path to show me how you would himt for the ball so as to be 
sure not to miss it. Begin at the gate and show me what path 
you would take.’ 

Adhere strictly to this wording. In particular avoid using a 
word like 'around' which mig^t suggest a circular path to be 
traced. 

If the child simply points the path with his finger, say, 

'No; you must mark out your path with the pencil so that 
I can see it plainly.* 

Sometimes the child stops after tracing a bit of the path and 
might say or think the ball is there. Then say, 

' But suppose you have not foimd it yet. Vl^ch direction 
would you go next ? ’ This last formula have to be repeated 
several times. i 

After the child has finished see if any plan governs his draw- 
ing. The drawing is scored for two ages, the eighth and the 
fourteenth. 

Requirements for year VJII. Some sort of jdan should be 
evidmiced in the drawing though perhaps not fully suited to 
serve l<^cal purposes. If there be no sort of plan at all the 
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performance is a failure. For example, mere random lines which 
may cross or re-cross one another or a single straight line or 
curved line are failures. On the contrary if there be some 
attempt to make a search by some sort of zig-zag lines, or lines 
on the ‘wheel plan’, that is radiating from the centre of the 
circle towards the circumference, or on the ‘ fall plan ’ that is 
spreading out like a fan usually from the gate and so on, the 
attempt coimts plus. In all these plans, which are plus for 
year VIII but not for year XIV the path traced is usually not 
continuous and the lines are not parcel. 

Requirements for year XIV. If the line is continuous and 

parallel so that no big gaps are anywhere left unsearched the 

plan is plus for year XIV. The following are such typical plans 
as given by Terman:^ 

1. A very nearly perfect spiral usually beginning at the 
gate or the centre of the field. 

2. Concentric circles. (In this case the circles need not 
be joined together.) 

3. Transverse parallel lines going from side to side joined 
at the ends. 


The printed scoring card will be an aid in assessing the plans. 

R-efmrks. This test is one added by Terman in the Stanford 
revision. One does not feel quite at ease in administering the 
test. In the first place the children cannot realize that the map 
dra^ is that of a very big field. They do not find the necessity 
of gomg round. They seem to think that they can stand in one 
place and look all round for the baU. Secondly, often it is very 
difficidt to see if there is any plan in the drawing of the child 
Someto^ even an intelligent child takes a wrong direction 
and fa^ m ks plan. The first impulse of a child on seeing the 
map of the field is to close the gap with his pencil. This is a 

t to complete 

h^ to be filled m. We have placed the test as an altematwe 
ne m year VIII, and as one of the regular ones in year XIV 
The con-ektion of the test as used for year VIII with mental 
age is 0-71 and as used for year XIV it is 0-66. 


» Terman, The Measurement of Intelligence, p. 212. 
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TESTS FOR YEAR IX 

IX, 1. Repeathig Four Digits Reversed. {1 out of 3. Read one 

per second.) 

TEXT AND PROCEDURE 

The series are; 6-5-2-8; 4-9-3-7; 3-6-2-9. 

Procedure same as in VH, 3. 

IX, 2. Making Change. {2 out of 3 correct. 15 seconds each. 

Read only once again if required.) 

TEXT AND PROCEDURE 

Give the problems oraUy in the follo\\ing order: 

(a) ‘If I were to buy 4 rupees worth of cloth, and should 
give the shop-keeper 10 rupees, how much money would I get 
back?’ 

{b) ‘ If I bought 12 rupees worth and gave the shop-keeper 
15 rupees, how much would I get back?’ 

(c) ‘ If I bought 11 rupees worth and gave the shop-keeper 
20 rupees, how much would I get back? ’ 

The problems are to be solved orally. If two answers are 
given the second is to be scored according to the general rule. 

Remarks. Binet uses actual coins and makes the problem 
one of shop-keeping. This procedure makes it a little more 
concrete, and perhaps slightly easier. The child is made the 
shop-keeper and he has some boxes to sell and some cash. The 
cash placed before him is in definite coins. The experimenter 
wants to purchase one of the boxes and offers a higher coin and 
asks for change. The child is actually required to make up the 
change from amongst the coins and hand over the same to the 
experimenter. Binet places this test in j'ear IX. Burt, follow- 
ing the same procedure with English coins, places it in year 
VIII. We have followed Terman’s method of verbal arithmetic 
with Indian coins and have found it easy enough for year IX 
and slightly too difficult for year VIII. 

The test requires on the part of the child not only a know- 
ledge of the processes of addition and subtraction, but the ability 
tn vi=;nalize the transaction and find out which of the two 
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operations, addition or subtraction, is to be employed in this 
transaction. The process of imagining a transaction from 
auditory sensations, is reaUy a hard one and caimot be success- 
fully tackled by feeble-minded children of very much higher 

^e. They begm to add or sometimes even to multiply 
instead of subtracting. 


IX, 3. Giving Similarities — two things. (2 out of 4. Any real 

likeness is plus. 1 minute each.) 

TEXT AND PROCEDURE 

Say to the child, 

‘I am going to name two things which are alike in some 
way, and I want you to tell me how they are alike.’ 

(a) ‘Mango and banana — in what way are they alike?’ 
Similarly, 

{h) Iron and silver. 

(c) Steam-ship and tonga. 

{d) Wood and charcoal. 

After the first pair it is not necessary to repeat the whole 
formula. Simply say, 

•In what way are . . . and . . . alike?’ 

The child very often, probably not liking to lift the heavy 

burden of finding a solution to the problem, says he does not 

know, or they are not alike. Then it is necessary to sav to him 
m a persuasive tone, 

‘They ore ^e in some way. You must teU me in what 

way they are alike. 

If a difference is given instead of a similarity, say. 

No, I want you to tell me how they are In what 

way are... and... alike?’ ' 

R^r^. The test of giving similarities is psychologically 
harder than that of giving dissimilarities. While the latter is 
e^y enough for year VII, the former, even with the lenient wav 
of^o^ It, n^ely making two out of four enough for a pluj 

ncif K Siting sSlarities 

more often rive 

betwSn'^objectt''^ ^o^^SSrtn^* before 
already e^laS fftaT i^ 
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IX, 4. Using Three Words in a Sentence. {2 otd of 3. Oral. 
1 minute each. Repeat formula once again, if necessary.) 

TEXT AND PROCEDURE 

The three sets of words are : 

{a) Boy, ball, river, 

(6) Work, money, men. 

(c) Trees, rivers, lakes. 

‘You know what a sentence is, of course. A sentence is 
made up of some words which say something. Now, I am 
going to give you three words, and you must make up a sen- 
tence that has all three words in it. The three words are — ^boy, 
ball, river. Go ahead and make up a sentence that has all 
three words in it.' 

The answer must be given orally. Similarly with the other 
sets of words, but with these sets use the shorter formula : ‘ Now 
make up a sentence having the words in it. ’ 

If the instructions are not comprehended repeat them once 
again, but never change the formula in any way. 

If it is found that the child is labouring under the mis- 
apprehension mat the sentence is to be made up only with these 
three words and that no other words are to be used, say, 

‘The three words must be put with some other words, so 
that all of them together will make up a sentence.’ 

If the boy thinks that the three words are to be used in three 
sentences, say, 

‘No. Make only one sentence using all three words.’ 

To be regarded as plus, (i) the sentence must be a simple 
sentence, and (ii) it must make good sense and should contain 

no absurdity. 

Remarks. Binet's procedure is to give only one trial with 
the words — Paris, river, fortune. He also requires a written 
response, and this makes the test a little harder, locating it in 
year X. We have followed Terman’s procedure of giving three 
trials with three different sets of words and requiring an or^ 
response. This procedure is certainly better than Binet’s and 
leaves less to mere chance. With this procedure the test is w^ 
suited to year IX as was found by Terman also. In the third 
set of words we have replaced ' desert * by ‘ trees as it was found 
that Indian children have generally no knowledge of deserts. 

In scoring the responses, we have not met with the difficulties 
mentioned by Terman or Burt in the English construction of 
sentences. Terman has allowed a compound sentence with two 
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distinct ideas as plus for year IX. Burt has allowed two dis- 
tinct ideas as plus for year X. Our responses show that only 
one simple sentence with one idea is easy enough for year IX. 
With English sentences such responses would be hard enough 
for year X or XI. As regards the second requirement of the 
sentence, that is containing no absurdity, we also met with no 
serious difficulty in scoring. The children who gave correct 
responses from the point of view of sentence structure generally 
gave sensible sentences. 

Burt says ‘A set of sentences in which the thought is well 

co-ordinated into a unitary story or description, passes (that is 

for year IX, which requires one idea or sentence) “London is 

a big place. It has a river in it. And many people come there 

to make money.”’ We have distinctly disallowed this. Nor 

have we found the necessity of scoring this plus with the formula 

we have used. Binet allows an absurdity in the sentences, but 

not Terman. We have fouuad that this makes no difference in 

the score since, as said above, when the first condition is satisfied 
the second is invariably so. 

This t^t is a very valuable one. It is of the general t 5 q)e of 
‘completion’ tests. For success in it, the a.ssociations formed 
by children of each of these words with other ideas must be 
very rich, so tha.t when three words are uttered, the children 
join them into one coherent idea with the help of 
these preformed associations. A more intelligent child has 
always keener observation and forms a greater number of such 

associations. 

IX, S. Reading and Report : (6 facts : 5 errors : 1 minute.) 

TEXT AND PROCEDURE 

See VIII, 6. 


X, 6. Free Association, 35 words in 3 minutes. {Record every 

half-minute score separately.) 

TEXT AND PROCEDURE 

lay, 

different words you can 
m 3 minutes. When I say "ready”, you must b^in and 

ame the words as fast as you can, and I will count them Do 


* Cyiil Bart, Mental and 


ic Tests, p, 52. 
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you understand ? JBesureto do your best, and remember that 

just any words will do, like “clouds", “dogs", “chair" “haonv” 
“ come ", “ go Ready; go ahead.’ ’ ' 

The instructions may be repeated once again if they Me not 
understood. But generally there is no necessity for thic 

Do not disconcert the child by staring at him. Keep your 
eye away from him or on your record sheet. Record the words 
verbatina if possible, but if there is no assistant, this is generally 
not possible. It is interesting to record at least the Hacc of 
words given, such as concrete objects, abstract ideas, verbs, 
adjectives, and so on. Repetitions should not be coimted. 

If the child stops altogether, wait for 15 seconds and then say, 
'Go ahead as fast as you can. Any words will do.' 

Keep on urging like this if the child stops for more than 16 
seconds. 


Some children begin to give sentences or to count ; then say, 
‘Coimting (or sentences) is not allowed. You must namo 
separate words. Go ahead.’ 

Proper names are not allowed ; but mythological namps may 
be allowed. 


Remarks. This is a test which was found to be most decep- 
tive in its working, particularly in the form in which Binet used 
it, namely, giving sixty words in three minutes. While even 


many normal adiilts could not pass in this test, with a score of 
sixty words, there were a few children even of nine and ten years 
of mental age, who could give more than sixty words. From 
the percentage of passes, the test in Binet’s form was found 
difficult even for the adult stage. Then the difficulty some- 
times arose, whether a child who passes in this test but f^ in all 
the tests of years XII and XIV, should be scored plus only in 
this test in year XVI. For these reasons, the test is relegated 
to the class of alternative tests and is located in year XVI. For 
interesting comparison, the actual number of words given by all 
children above the level of seven years of age was recorded 
and the mean and median scores of children of the several 


chronological ages, were found out. The table on page 163 
gives the mean and median scores at the several ages. 

It was thus foimd that the normal score for age IX was 36, 
and that !€«• ‘very superior adult’ was 80. At these two 
extremes, the test is more reliable than at year XVI. Now and 
then a child is found who sits silently throughout the three 
minutes although encouraged several times to give words. 
Sometimes a child gives three or four words and then goes on 
repeating these same words several times, at the same time 
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Chronological 

Number of 

Mean 

Median 

1 

age 


children 

score 

score 1 



in 3 m. 

m 3 m. j 

t 

7 to 8 Years 

22 

35 

\ 

35 ! 

8 to 9 

$9 

50 

38 

1 37-5 1 

9 to 10 

99 

61 

34 

1 

' 30 

1 t 

10 to 11 

9 9 

86 

1 

42 

\ 

40 ’ 

11 to 12 

f 9 

75 

' 43 

40 

12 to 13 

t 9 

70 i 

48 

47 

13 to 14 

I » 

59 

55 

56 

14 to 15 

} 9 

36 

52 

48 

15 to 16 

9 9 

26 

56 

53 

16 to 17 

9 9 

28 

52 

48 i 

17 to 18 

9 P 

13 

54 

48 ■ 

18 to 20 

i 9 

20 

58 

60 

i 


Remarks 


Low score in 
tenth year 
probably 
due to 

detained 
children in 
Primary IV. 

Note that 
there is 
practical] y 
no rise above 
the 14-year 
level. 


appearing to make an effort to find new ones. This is an 

mteresting form of stereotj^jy and is a s>nnptom of weak 
mmds. 

men this widely divergent speed of association revealed by 
Inian children is compared with that of western children, one 
IS mchned to beheve that the very slow environment of eastern 
children is responsible for this. The western child is surrounded 
by men and objects that are moving fast and is forced con- 
stantly to th^ and react to these very speedily so that quick 
thin^g, and the speedy movement of associated ideas in the 
tnmd, grow into a habit with him. On the contrary the en- 
vuronment of ^ eastern child being very- slow, there is no 

speedily at aU. The same thing is 

xgard to ^e cultivation of speed in work and the children go 
azilv schoolboy 

he slow-movmg cart, the leisurely cowboy and^ so^ on 
nL'h ' i!” cities, life is very 

o ^e geneml population, is like a drop in the ocSn 
Quc?^sW^^ general population is very 

ducational system, is to devise ways and means to cultivate 
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speed in our school work. This need is aU the more urgent 
on account of our slow environment. Our arithmetical 
problems and other pieces of school work may be timed and the 
nomd speed of accomplishing these pieces may be determined 
and children tramed to attain this speed. Only by such methods 
can we hope to remedy a fundamental defect in our educational 
and social systems. The writer for some time tried a method of 
classroom teaching which greatly enlivened the children and 
was instrumental in cultivating speed in their work. When an 
example or piece of work was set, the children were asked to 
work it out and return their answer books, which were arranged 
on the master’s table in order of precedence. The books were 
then marked in such a way, that the earlier children got more 
marks. For example, the first boy if his work was right got 10 
marks, the second and the third got 9 marks, the fourth and 
the fifth got 8 marks and so on. This enhvened the children 
very much and after a short time the children understood the 
value of quick working. This is mentioned only as an example 
of how teachers may devise small classroom methods to attain 
the object in view. 

The habit of rapid thinking is certainly an important factor 
for success in this test. Some psychologists have thought that 
the surrounding objects afford clues to words and require 
children to close their eyes during the test. Far from helping 
the children, the presence of a number of objects is a hindrance 
in the way of selecting words quickly. It was observed again 
and again, that though a child began naming one or two 
surrounding objects he could not proceed. When he named a 
table or a cupboard he seemed to exhaust the objects around 
him. Nor could he see that the ‘drawers’ or ‘handles’ or 
‘books’ (in the cupboard) were new words. After giving only 
one or two names of surrounding objects he usually fell back on 
his mental resources and began to give words from his 
imagination. What Binet has said about absent objects 
applies equally well to present objects. He says:^ 'Little 
children exhaust an idea in naming it. They say, for example, 

' ‘ hat ” and then pass on to another word without noticing that 
hats differ in colour, in form, have various parts, different uses 
and accessories, and that in enumerating all these they could 
find a large number of words.' There is therefore no point in 
making children close their eyes which, in the case of some child- 
ren, being unusual, even disconcerts them and obstructs their 


* Qaoted from Tennan, The Measurement of Intelligence, p. 273. 
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thought processes. The room in which children are tested may, 
if so desired, be as bare as possible, as Terman advises; but even 
this is found to be unnecessary. The fact that, though children 
are surrounded by a number of identical obj ects, some of them 
can name a good many and others hardly any, is an excellent 
illustration of the fact that the same physical environment can 
assume various different forms according to the mental ability 
and equipment of the observers. Thus the sight of the same 
flower may excite only a vague colour sensation in a child, may 
present a beautiful and aesthetic shape to an artist or may 
appear to be made up of several important parts such as 
stamens or pistil to a botanist. 


The most intelligent way of tackling the problem is to give 
the names of objects, or parts of objects, connected with the 
object that is named. For example, a child gives the word 
‘tree’ and then names its parts such as, ‘branches’, ‘leaves’, 
‘flowers’, or gives names of objects associated with the given 
word, such as ‘garden’, ‘creepers’ and so on. Such an intell- 
igent method is followed by very few children. Only about two 
or three children in the whole of our testing did this. The 
majority of children named an object and then gave one or two 
objects associated with the given word and passed on to think 
of objects more distantly associated with it. 

Only a very few of the children go on finding abstract words 
or words having abstract relationship with the given word. No 
doubt, only advanced chil^en are capable of doing this; but 
inerely from the point of view of giving the maximum number 
of words, such a method is not a very successful one. 

It is interesting to note some of the causes of failure in this 
t^t. First of all, it is the poverty of mental content and pre- 
viously formed mental associations that is the main cause of 

Mure. AsTeman says; ‘The main factors in success are two 

(1) nchness and variety of previously made associations with 
common words ; and (2) the readiness of these associations to 
reinstate themselves.’ But apart from this poverty of mental 
^^labons, there are cert^ other factors which cause failure 
m this test even with some intelligent subj ects. Some children 
faU owmg to ^eir very emotional nature ; they are too shv or 

^ “ this test ian 

in any other. Some intelhgent children get the impression that 

^ey are to give very diflacult or out of the way words Hence 

they w^te tune in finding these. A few are led away by v^tS 

rhyming with the given words, although they Se wamS 
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against it. This occurs more particularly when the test ol 
findmg rhymes is given before this test. 

talkative succeed with this test better than 
thoughtful but more reticent children, although the former may 

be far less mteUigent than the latter. Some children are gwZ 

to hasty work and hasty replies. Such children fail in some 

other tests merely on account of their haste but these eet a 

counterbalancing advantage in this test. From this point of 

view, the test deserves a place in this scale since some children 

who undeservedly lose in some of the other tests merely from 

their over-haste, justly get some advantage in this test. 

The rate at which words are given does not remain constant 
UsuaUy the number of words given in the first half minute is 
larger and they fall off gradually towards the end of the period. 
The average number of words given by 10-year-old children in 
the successive half-minute periods is as follows • 


Half-rainute periods 



1st 

2nd 

3rd 

4th 

5th 

6th 

Bombay-Kamatak 

. . 10 

6-2 

5 

4*8 

4 

3*8 

Stanford revision 

. . 18 

12-5 

10-5 

9 

8-5 

7 

London revision 

.. 19-3 

13*4 

10*3 

8*5 

7*3 

6*6 


Burt s figures however are obtained in a slightly different 
way. They are the average number of words in the successive 
half-minutes given by children who pass in the test. Further 
the average age of Terman's group seems to be 10 years, that of 
Burt s group 9 • 5 years, while in the present study it is 9 * 5 years. 

The corresponding average scores in the successive half- 
minute periods in the present revision for adolescents of fifteen 
and sixteen years of age are as follows: 


Half-minute periods 

1st 2nd 3rd 4th 5th 6th 

Average age 14J years ..16 9 8 7 6 6 

Average age 15J years .. 17-7 10*6 8-5 7 5*8 6*4 


For comparing simply the speed of association in different 
half-minutes it is better to work out the percentages of words 
given in these half-minute periods. They are: 



1st 

2nd 

3rd 

4th 

5th 

6th 

Bombav- Karnatak 

29*6 

18-3 

14*8 

14*2 

11-8 

11*2 

Stanford revision (Terman) 

27*5 

19*1 

16 

13*7 

13 

10*7 

London revision (Burt) 

29-5 

20*5 

15*7 

13 

11*2 

10*1 
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It will be seen that the biggest drop in all the revisions is after 
the first half-minute. There is no wanning>up period. 

Lastly, some of the very backward children give sentences 
instead of words, even though they have been told to give words 
and not sentences. This seems to suggest that the units of ideas 
are sentences and not words. When a child thinks of a horse, 
can he get an image of the horse simply, or does he imagine 
things in some such form as ‘this horse is black', ‘a horse is 
yoked to a tonga ’, ‘I saw a horse in the bazaar’ ? There are 
very strong reasons to suppose that the latter form is the 
unitary form of our ideas, though we may not be sufficiently 
trained in the use of language to express these ideas in 
the form of sentences. The subject is one which requires 
exhaustive study. 

IX, AUernative. Vocabulary, twenty words, {EquivakrU to 
7,200 out of 36,000 words of MaraM language; or to 5,600 

out of 28,000 words of Kannada language.) 

TEXT AND PROCEDURE 

Place the card of printed words before the child, and say, 
‘I want to find out how many words you know. Listen 
and when I say a word, you tell me what it means. ' 

‘What is an orange?’^ 

‘What is a bonfire?’ 

‘Roar. What does roar mean ? ’ 

If the child hesitates being diffident about giving a proper 
defimtion, say a little encouragingly, 

You ^ow v^iat a bonfire is. You have seen a bonfire. 
Now what- is a bonfire?’ 

If the child is still silent, say furt her , 

T ^ words : say it qny way you please. 

All I want to find out is whether you know what a bonfire is.’ 

If the child's answer is not quite satisfactory, or is imperfect, 
ssy, 

A ^ don’t understand. Explain what you mean.* 

Adhere stnctly to the above formulae. Never illustrate the 

o ® it in a sentence, 

l^d defimtions are not expected from children. Sometimes in 

giving meanings even a change of part of speech is allowed. 
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In assessing the definitions given by child^^ * 

leniency needs to be shown, because the lower 

children particularly below the age of twelve 

poor. In the twelfth year they just berin 

words correctly (see XII, 3). HeL beW thiskt^^ 

the child shows that in some wav he knows tL 

word the definition should be scored plus No^S^v 1^ 

expressed, the response should be scored plus. ^ 

enough if the child defines the 
number of words, for example 20 words from both lists 

define oriy 20 words ont of 100 (if only^e sSS^tSyTo 

define 20 per cent of the whole number of words in the dic- 
tionary, that IS, his total vocabulary according to the law of 
ch^ce IS 6,600 wor^. The Marathi dictionary from which the 

T comists of 36,000 words, so the average Marathi 
vocabulary of a child of 9 years is 7.200 words. StSigely, the 

average number of words defined by Kannada and Marathi 
children m the several ages came very nearly to the same figure. 

So we have retamed the same figure for both Kannada and 

Marathi children for all the ages. The following table gives the 

mean ^d median scores of Kannada and Marathi children 
separately in the several years : 


Kannada 



Marathi 



birthday 

8 

9 

10 

12 

14 

16 

Above 

16 

Mean 

20 

23 

25 

31 

37 

45 

52 

Median 

20 

23 

25 

30 

38 

46 

52 

Mean 

14 

20 

25 

31 

49 

49 

50 

Median 

13 

19 

25 

27 

48 

46 

51 


The vocabulary ' test should not be given unless the mother- 
tongue and the language learnt by children in the school are th^ 
same. In Kannada districts quite a number of children has 
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as their mother-tongue and learn Kannada in schools 
and vice versa m Marathi districts bordering on Kamatak. In 
such cases, it has been found doubtful which of the two 
l^gmges a child knows better. Hence the test has been 
standardized only on children whose mother-tongue and school 
^gT^e comcide. Contrary to expectation the test has been 
found to be a very good test of intelligence. One might have 
thought th^the test depended a good deal on schooling, but it 
IS not so. The correlation of this test with mental age as deter- 
rnmed by the scale as a whole is 0-89. Just as an intelligent 
child picks up from his environment more knowledge than a 
^er one of the same age, so also he picks up more words from 

wider taowledge 




CHAPTER XV 


TESTS FOR YEAR X 

X,l. Arranging Five Weights. (2 trials of 3 correct.) 

text and procedure 

piU“boxes inches or a little less in diai 

^th lead foil orleS 

not rattle. The lead shot or foil should be as far as possible 
h '^der ^surface 

the boxes, the examiner can silently turn them over and dLk 

the mangement. Place these boxes on the table in an 
irreg^ar fashion before the child and say, 

‘See these boxes. They aU look alike, don’t they? But 

they are not ^e. Some of them are heavy, some are not quite 
so heavy, and some are still lighter. No two weigh the same, 
^w, I want you to find the heaviest one and place it here, 
llien find the one that is just a little lighter and put it 
ere. Then put the next lighter one here, and the next lighter 
one here, and the lightest of all at this end (pointin g each time 
at the appropriate spot). Do you understand? 

Remember now, that no two weights are the same. Find 

the heaviest one and put it here, the next heaviest here, and 

lighter, lighter until you have the very lightest here. Ready, 
go ahead. ’ 

Note that the instructions are repeated with a shorter, 
formula. This is always necessary. 

If the^ child still does not understand, repeat the whole of the 
instructions once again. No further help should be given. 
The child should not be shown how to weigh the boxes in his 
hand ; finding out the correct procedure is part of the test. 

Some children get the impression that the performance should 
be done as quickly as possible ; others take a longer time and 
check their first arrangement. For uniformity after the first 


anangement, it is better to say, 
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‘See again if you have placed them properly.’^ 

Remarks. Always record the order in which the child places 

tlie boxes. According to Weber’s law, the ease with which the 

difierences between successive weight boxes are disting^shed 

should be in ascending order beginning from the end of greatest 

weight, the hardest d&erence to distinguish being that between 

15 and 12 grams and the easiest one that between 6 and 3 grams. 

On referring to the actual statistics we find that the percentages 

of passes in estimating the differences between the successive 
pairs are : 


9$ 


>9 


J J 


99 


99 


99 


15 and 12 grams 
12 ., 9 

9 ., 6 

6 .. 3 


ff 


9 9 


77% 

91% 

94% 

86 % 


The 


This is a corroboration of the truth of ^Veber’s law. 

slight fall in percentage in the last pair appears to be due to the 

fact that the lightest weights are so light that it is diflicult even 
to feel their weight on the hands. 

This is not merely a test of sensory discrimination. If it were 
It would, probably, be of less value as a test of intelligence ; for, 

even lower animals sometimes 
have ^^ter sensory discrimination than man. Binet calls it a 
test of sensorial intelligence 

The test requires in the first place proper comprehension of 
the i^tructions ; in fact, this is an important factor in the proper 
solution of the problem. We have therefore always insisted on 
layi^ do\ra accurate procedure in giving the instructions. The 
wording <^the test should not be changed even in the slightest 
degree. The sj^ed with which the instructions are given the 

enunciation of the phonetic sounds, the emphasis on key- 

of the instructions, should all 
^ comprehending the instructions the 

children ^e req^ed to visualize the several items of perform- 

instructions, keep them in mind 
tiU aU the iteim are given, weave them together so as to form 

"Pon the goal to be reached. After the 
^ r^ched is discovered a great effort of attention is 

r^uired to k^p it in mind until the several adjustments and 
adaptations, that are required to reach the goal ’are 


being spoiled, but we are noabtetol^^ ^e a b<pecl airangeoient 
aflowed it. ^ “^sauows tius last step, though some other workers 
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This test is one of the most interesting tests from tie diildien's 
point of view. It is a test which requires some ioing on the 
part of children. Children are fonder of doing concrete tWnro 

than of Ustening to things or thinking in the abstract. Thet^ 

therefore, serves as a great relief when given after a good manv 
other tests that require abstract thinking. If it is given at the 
beginni^ it arouses the child’s interest and he takes to testing 
more kindly afterwards. The correlation of the test with 
mental age however is not very high. It is 0- 57. 

Note down any peculiarities in the performance. 
children lift the weights and balance them by a slight movement 
up and down in the hand, sometimes successively in the 
hand, sometimes simultaneously in the two hands. The formic 
method is the better of the two. Backward or younger children 
often lift, two or all of the boxes together in the samo haml 
Another point in which backward children generally hdl is m 

grasping the idea of arranging the weights in dfisrmdlng 
order of weight. 

X,2. ^peaiii^ Twenty to Twenty-iwo Syllabus, [lout of S: 

or 2 with 1 error each.) 


TEXT AND PROCEDURE 


(a) ‘The apple tree makes a cool pleasant shade on the ground 
where the children are playing.’^ 

(b) ‘It is nearly half-past one o’clock; the house is very quiet 
and the cat has gone to sleep.' 

(c) ‘In summer the days are very warn and fine; in winto'k 
snows and I am cold.’ 

Procedure same as in VII, 1. 

Remarks. It is interesting to note how the memory for syll- 
ables increases with age. The following table gives this 
comparison : 


Age in years 

1 

No, of syll- 
ables given 

4 

Increase in 
age in years 

Increase in 
syllaMes 
given 

% 

» , 

Incieasepdt'' 

year '"- / 

• ^ 

m 

7 



\ * 

« % 

IV 

13 

1 

6 

6 ; 

VII 

18 

3 

5 

1-7 

X 

22 

3 

1 

4 

1*8 

XIX 

30 

1 

1 9 

1 

8 

-9 . - 

*. 5 * 

' f-r- 


1 The rcannaiia and Marathi versions are not mere translaitioiii^ 
number of syllables is kept the same. 
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The increase per year in the number of syllables given steadily 
decreases as the child advances in years. Compare the increase 
in the number of digits given as age increases (see p. 112). 


error in naming. 


X, 3. Naming the Months. {20 seconds: 1 

2 checks of 3 correct.) 

TEXT AND PROCEDURE 

'Name all the months of the year.' 

‘What month comes before April?’ 

'What month comes before July ?' 

‘What mof^ comes before November?’ 

Ask these questions straight away and give no other help 

, even to start him off with any one month. The child may start 

with any month provided he completes the cycle. 

Keep a record of the time from the moment the child names 

the firet month. Sometimes even intelligent children may not 

recount the i^e of the first month at once and may w^te a 
good deal of tune. j ^ a. 

^^rks See Rem^ks under VII, 4, on time orientation. 
Ihis test IS criticized on the score that it depends a good deal 
on sdiooling or training. But it is one th^ to Low S 

S oiw ® ^ ^ orientation 

of ^s order. The checks m particular and test X Alter- 

native 2, go to ^ow whether this much time orientation has 

ap^ed. On the whole, the test has served its purpose well 
and there is not much yeight in the criticism. 

X, 4. Drawing Designs from Memory. (2 correct, 1 half-correct. 

Expose 10 seconds.) 

TEXT AND PROCEDURE 

Betoe exposing the card say to the child 
‘This card has two drawings on it I am ffmntr au 
tiem to you te ten seconds, to I wiU take the 

towgs caretuUy and temember that you hav“3y^:!; 

tointhe^ht p«ition^ the Greek ke^ttoTtotaS 
quickly remove the card out of sight ^d cov^t up or 
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in the packet, so that there is no temptation on the part of the 
child to cast his glance in that direction. Let the child begin to 
draw as soon as possible after the card is removed. The draw- 
ings on the scoring card will help the examiner to mark each 
diagram correct, half-correct or wrong. The following hints 
will be found useful in scoring. 

Correct : The peculiarities of the drawings as regards right 
angles, the different individual parts and eccentricity of the 
inner rectangle are all correctly reproduced. The drawing need 
not be neatly drawn from the artistic point of view nor the 
straight lines perfectly drawn. One of the rectangles in the 
truncated pjramid diagram may be drawn square or one of the 
top squares in the Greek key pattern may bSumed outside. 
The eccentricity in the truncated pyramid may be shown in any 
direction. The whole diagram may be inverted if otherwise 
perfectly correct. 

Half-correct : The drawings are generally correct, but some 
(only one) important peculiarity may be wrongly drawn or not 
drawn at all, for example eccentricity is not shown at all; both 
rectangles are drawn as square or vertical rectangles in the trun- 
cated p5Tamid ; angles are rounded off instead of being drawn 
square ; the turns in the Greek key pattern are drawn sometimes 
less sometimes more in number. 

Failure : When the figure is incorrectly drawn as regards more 
than one of the essentid peculiarities. 

Remarks. It is difficult to lay down exactly in words what 
constitutes a success, a half-success, or a failure. The sample 
drawings shown on the scoring cards will be a great help. Burt 
has attempted to analyze the errors and lay down the method 
of scoring, but his scoring seems to be a little too lenient.* The 
first two diagrams of the truncated pyramid which he shows as 
successful will have to be taken as half-correct according to the 
above instructions. 

According to Binet, the chief factors required for success in 
this test are, ‘attention, visual imagery, and a little analysis’. 
The child has to concentrate his attention on the drawings, fix 
the visual imagery in his mind, with some analysis as to howffie 
linps are placed and their relative sizes. There is another im- 
portant factor, which intelligent children make use of and which 
is not mentioned by Binet. This is the motor memory. The 
child, as he sees the diagrams, traces the lines in his mind im^- 
ining his fingers going round the diagrams. When he does this. 


^ Cyril Burt, Mental and Scholastic Tests, pp. 63-5. 



the chances of his success are greater as his motor memory 
comes to his help where his visual imagery fails. According to 
Terman, analysis is an important factor. He points out that 
one of the diagrams consists of thirteen lines and the other of 
twelve and this number is much beyond the memon.- span f.jr 
lines, unless these lines are grouped and the grouping analvzL-d 
and remembered as a lesser number of units. For example lie 
says: ‘The design to the right which is composed of twdve lines, 
may be reduced to four elements : (1) the outer rectangle ; (2) the 
inner rectangle; (3) the off-centre position of the inner rectangle ; 
and (4) the joining of the angles. Of course the child does not 
ordinarily make an analysis as explicit as this; but analysis of 
some kind, even though it be unconscious, is necessaiy to 
success.’^ It should be remembered also that the time of ex- 
posure in this experiment is much more than the time usually 
allowed in tachistoscopic studies by which memory span is 
determined. 

Binet and Burt placed the Greek key pattern to the right and 
found that failures on this were much more frequent than fail- 
ures on the truncated pyramid pattern. This is probably due 
to the fact that the figure on the left hand receives our greater 
ittention, because as a result of our reading habits it is examined 
irst. Terman reversed the position and found that the failures 
■vere almost equaUy divided between the two. The more diffi- 
:ult figure was placed to the left and secured greater attention. 
Dur statistics agree with Terman’s and show that the failures on 
;he Greek key pattern are almost exactly equal to the failures 
m the truncated pyTamid pattern. A good many children 
lowever, drew the second fi^re first, though it was placed to 
tie right in the original. This is probably because they thought 
t easier and they could attempt it first.’ 

Binet G911), Terman and Burt all agree in placing this test 
n j-ear X, Our statistics also do the same. 


sT, 5. Finding Rhymes. (3 rhymes for each word. 1 minute for 

each part. 2 out of 3 correct). 

TEXT AND PROCEDURE 

Say,_ 

h. f ^ r^^vme IS a word 

hat sounds like another word. Two words rheme if the\- end in 

ae same sound, understand? Take the two’words - hat ” and 

* Terman, The Measurement oj Intelligence, p. 261. 
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cat 
rat 




tf 


measuring intelligence 


ifley sound alike 

" cat ” “ haf " ^11 ~u“ "" a rhyme “ Wo+ ' 

^ going to give you a wortS ^u^wfflLr"*®' ''”• ' 

4h'^"day - ■ “' ““ yon oTthS^ot 

"■The without nteauiug, say 

‘ day ’ and say. ^ ^^ords that rhyme with 

. Proceed further" afS^thS^^or^^S'rectl^ 

vouT“ "“i “ '^0^" oMd has 

c^ th^ of, tharrh^°e vdthT^ ^ you 

■ I WMt words with a uasL^somd° ^ny. 

Sconng should be done liberallv t=v 

names and negative terms fomtd b^SSn? s^'T 

g.«n word, provided they rh^TprSrJif"* “ 
of Bm,'seems tale KtaM^rfh^^ *“'■ “ 

In the pre^:; ^r^dS reeTriair^ 

Binet’s word is WsSc ^ ^°^oct. Again 

both consequently harder than T ^ • ^^y^hic, which are 
Our words are ^^Sc monosyllabic words. 

easier than monosyllabic words as^n^u 

Besides, the fflustmta! “1“ dissyllabic ones. 

wide diverges e"r4 S^ti^Ti 

while the present revision placiTin ylkr 

saSfies ver? wTri/t°h^" ^ intelhgence and it 

wth mental age as determined by the scale as a whole is 0^78 
and the percentage of passes in the test from year to year shmre a 
fine nsing curve. Psychologically the test requires the chiirto 

mpth^orf * by a trial Ld error 

ethod. After a word is found, it must be compared with the 
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given word, the memory of which is also firmly retained and the 
^d sees whether the new word satisfies the conditions laid 
down. Tim is no mean task for the associative powers of the 
mmd. A little remissness in any of these essential requirements 
residts in failure. Backward children either fail to keep the 
goal fixed m mmd, or to remember the given word, or to awaken 
their powers of memory by which the whole store of vocabulary 
IS searched for similar words by the method of trial and error or 
of verbd ass^iations, or finally in the power of self-criticism. 

i ™akes words like 

sees which of these words are in his vocab- 

1 j ^ backward child works like that of a 

lormal ^dd m a sleepy condition. The mind is dissociated and 
^ot hold together all the conditions laid down in the prol^ 

aSrre?r ^°^"tion is 

6. Reading and Report. {8 facts : 2 errors : 40 seconds.) 

TEXT AND PROCEDURE 

See VIII, 6. 

A Tn™ for reading, while we 

iiaDies and the Marathi passage 116 syllables. 

X, Alternative 1. Vocabulary, twenty-five words. 

TEXT AND PROCEDURE 

See IX, Alternative test. 

X . AUernative 2 . Giving Month and Ymt. (Bolh correct.) 

TEXT AND PROCEDURE 

‘What month is it?' 

‘What year is it?' 

ee VII, Alternative test. 



CHAPTER XVI 


TESTS FOR YEAR XII 

XII, 1. DetecH^ AhurMties. [3 out of 5. I mnuie 

Ajter 5 seconds read a second Urn.) 


Secure the child 
‘I am eoinff tn 


TEXT AND PROCEDURE 




h 




II 





m! 




>1 • 


1 "'.' 

.7 ' 



HI it bome noMeKe. 1 want you to listen carefully ; 
what IS foohsh about it. ’ 

Then r^d each of the following twice, as stai 
emphasizing the key words: 

town, whidi IS downhill all the way to the town 
downhill all the way back home”. ’ 

‘What is foolish about that ? ’ 

If the child's answer is not clear say again, 

‘I am noU^e that I know what you mean. Explain 

you m^ Tell me what is foolish in the sentence I readl^ 
alarly the rest. 

(6) ‘An engine driver said that the more carriages 
on his train the faster he could go. ' 

(c) ‘Yesterday the police found the body of a girl cut into 
ei^teen pieces. They believe that she killed herself.’ ' J 

Sometimes children say this is foolish because nobody kil^ 

herself. Then say, ‘She might have been tired of life and m^t 
have thought of killing herself. ’ . 

(d) ‘There was a railway accident yesterday, but it was not 

very serious. Only 48 people were killed. ’ 

(e) ‘A bicycle rider being thrown from his bicycle in an 
accident, struck his head against a stone and was instantly 

killed. They picked him up and carried him to the ho^tal 
and they do not think he will get well a gain/ 

Any sensible answers are correct. 
lUmarhs. Of the five sub-tests in this test three an 
namely, (c), (d) and {e). The first two are substiv 
Terman for Binet’s two sub-tests which are as follows; 

(1) ‘I have three brothers— -Jack, Tom and myself. 

‘^^t is silly in that ? ' 


■> 
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(2) ‘A man once said : ‘‘If I should ever grow desperate and 
kill myself, I shall not choose a Friday to do it on ; for Friday is 
an unlucl^ day, and would bring me bad luck.” 

‘What is foolish in what the man said?’^ 


These two appear to be slightly harder than Terman’s. The 

difficulties in ^ese tests pointed out by Terman do not exist in 

Indian languages, but we have preferred to retain Terman’s 

selections. Terman, however, requires four to be correct out of 

five, while Binet would require only three out of five. The 

latter procedure is better, and with this procedure we found that 

the test is suitable for year XII; that is, about 40 per cent of 

children between 10 and 12 years of age and 74 per cent of those 

between 12 and 14 years pass it. With Terman’s procedure that 

is on the basis of four out of five, the test is found to be’hard 

enough for year XIV in which 53 per cent are found to pass the 
test. ^ 


The test is one of the best tests in the series, in that it hardly 
reqmres any schooling or training and children of this age with 
common sense or ‘mother wit ’ can easily pass it. It correlates 
very highly with the mental age as determined by the test as a 

vdiole,tieco^elationbeingnearly 0-9. It requires on the part 

of the (Md the ability to visualize the items given and find out 
the logical incongrmty between the several items. For this of 
co^e 1±e child must have acquired a previous knowledge of 
certain facts, such as the slope of a road and the apperceptive 
maj connected with it obtained by actuaUy walking over such 
roads; or the expnence that a heavier vehicle is harder to pull 
and mov^ with less velocity and so on. The greater the 
n^ber of items to be reconcUed and the less organized the 
^quisitjon of previous expenence, the more difficdt the test 
The lo^cal mcongrmty assumes various forms in the different 
sub-t^ts. In the fet the child is required to know all the 

a slopmg road, such as that walking down it is 
^ler than walkmg up, water flows down such a rS and not up 

wavs the same road cannot be downhill both 

? 1 • ^ problem, the child is required to have 

^sse^^ kinaesthetic memories of heavy and hght carriages 

m dragging such loads. Such kin^thetic memlT.^! ^ 


* Cyril Burt, Menial 
tests adaDterl fnr r /^n> 
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the cMd to reason that a heavier train cannot move faster than 
a hghter one. In the tlmd problem, the child has to visu^ 
^e ^rl cuttmg herself into eighteen pieces and to bring into 
proxumty with this his knowledge that a living thing dies 
^ediately It IS cut mto two pieces and being unable^to do 
^^g further ^nnot cut itself again. In the fourth 

dffficub ' ^ very important but more 

^cult The child must create a mental picture of a train 

that IS derailed ot some such thing and of forty-eight people 

that ^e dead. Then only the child sees the gravity of the 

situation. In the fifth also very much the same kind of 

visualization is necessary. The child's attention must be 

l^ussed on the picture of the cyclist dying on the spot. 

^en oidy ^ he find the incongruity of this statement with 
those that follow. 


Xn, 2. Construction Puzzle. {Healy and Fernald, 3 times in 

5 minutes.) 

TEXT AND PROCEDURE 



The above is a drawing of the dimensions of the form-board 
with the several pieces fitted into it. It can be locally made by 
a careful carpenter. It is an open rectangular box whose exter- 
nal dimensions are 3^ in. X in. x ^ in. deep, while inside it 
measures 3 in. x 4 in. x J in. deep. The wood pieces that fit in 
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are j in. in thickness and are 5 in number. Their dimensions 

are3xlT^in.;2fxlin.;2xli in.; Ixl^in.; Ixl^in. 

Place the outer frame of the form-board on the table in front 
of the child ■mth the longer side nearest to him.^ Put all the 

smaller pieces in a heap before him alittle further away than the 

frame. The smaller blocks fitted in in their proper position 
should not be seen by the child. Then say to the child, 

‘I want you to fit in these blocks in this frame as quickly as 

possible. If you do it rightly they will all fit in and there will 
be no space left over. Go ahead. ’ 

For a plus he must do it three times in a total time of five 
minutes. 

Re^r^. It is very interesting to observe children perform- 
ing ^s feat. Intelligent children do it with a proper imder- 
standmg of space relations. Backward children cannot project 
their imapnation even slightly, and proceed with the perform- 
ance till the last move, even though, obviouslv, success by these 
moves IS impossible; or they put the first pi'ece in such a way 
that a small gap is left at its side, where obviously no other pie<^ 
could go; or again they try to insert a broad piece in a much 
narrower space and go on trying to force it in though it is quite 

anT ^ an element oArial 

^ ^rformance of both intelligent and backward 

tnstght and less trtal and error while in that of the backward 
th^ is more of ^ and error and less of insight. 

This test IS qmte apart from other tests in that it requires no 

The t^t has a lower correlation with intelligence than mastnf 

reverse. It has a very high correlation with mentd aee as 
steaS^i f ^ 0*85, and it sSws a 

have never found a very backward or a ver^ yoimg^Sud s^ 

we found any very intelligent child fail£n it 

&iS;3laSE'?F 

are “«awst to him. Apparently both 
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v^ry great insight and cannot possibly be performed merely by 

the method of trial and error.^ Terman says nothing of doing 

performance as quickly as possible, but it appears to ^ 

better to tell the child what exactly is expected of him, without 

making him nervous by unnecessarily hurrying during the per- 
formance itself. 

A 

Xlif 3. Defining Abstract Words. (3 out of 5. 1 minute each 

to start definition.) 

TEXT AND PROCEDURE 

The words are : 

(1) Pity, (2) Revenge, (3) Charity, (4) Envy, (5) Injustice. 

Say, 

‘What is pity?’ 

‘What do we mean by pity ? ’ 

If the child answers in terms of the given word itself as ‘pity 
means to pity someone’, say, 

‘Yes, but what does it mean to pity someone?’ 

Lo^cal definitions are not required. It is enough if the 
meaning of the word is brought out by any sort of explanation 
or by examples. It is good to analyse what elements are re- 
quired in the definitions in order to score them plus.® 

Pity has the idea of (i) tender feeling or helping attitude, 
(ii) when another person is in difficulty or is suffering. 

Revenge has the idea of (i) another person doing some IHnd of 
injury to us and (ii) our answering it with a s imilar or a greater 
injury, either in thought or execution. 

Charity has the idea of (i) giving something to others or show- 
ing kindness to others, (ii) when they are in need, or for religious 
purposes. 

Envy has the idea of (i) feeling uneasiness or dissatisfaction, 
(ii) when others are in an advantageous position, have obtained 
some sort of material gain or superior position. 

Injustice has the idea of (i) one’s having done something and 
(ii) another person returning some sort of punishment or act for 
it that the first act did not deserve. Sometimes the same 
person (i) may do or think something and (ii) may deny having 
done it or thought so. 

^ See Kfihler. MenfaUfy of Apes^ pp. 130-3. In one instance the chimpam^ 
’When he was given two sticks v^ch conld be telescoped at the ends by fittug 

the end of one into the hollow of the other tried to rea^ the bananas by pushing 
one of these sticks ontside the cage with another that he held in his hands. 

* Cyril Burt, Mental and Scholastic Tests, p. 64. 
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Remarks, Binet’s words are ‘kindness', ‘justice' and 
‘charity and he requires two coirect responses out of three. 
Tennan has five words, ‘pity’, ‘revenge’, ‘charity’, ‘envy’, 
‘justice’, and requires three correct responses out of five. We 
have followed Terman except that we have substituted ‘in- 
justice for ‘justice’. The vernacular word for ‘justice’ 
is *nydya\ This word unfortunately is colloquially used in a 
sense almost the opposite of justice. It is used in the sense of 
‘quarrel’. Hence the word had to be discarded and the 
opposite word ‘injustice’ or *anydya' had to be used. This 
word has no ambiguity about it. Binet’s word ‘kindness’ has 
been discarded by many subsequent investigators. The defini- 
tions cannot easily be scored, perhaps on account of the word 
being too easy and incapable of being expressed in simpler terms. 

Pity , ‘revenge , and ‘envy’ have also been used by other 
investigators and admit of easy scoring. 

located by Binet (1911) in year XII, with a 
Rightly different procedure as stated above, by Terman in year 
All, by Burt in year XIV, by Kuhlmann in year XI, and by 
Bobertag in year XII. There is thus very great uniformity in 
the location of the test, which speaks well for its value. 

A child’s ability to define words can be analyzed in the first 
place into two parts ; his conception of the exact connotation of 
the terms and his power of expression. The former depends 
on his logical acumen and the latter on the development of his 
Imguistic abihty. Both these are found from various kinds of 
tests to grow side by side with intelligence. When we examine 
the vocabulary of children we find that they pick up the names 
of the most common concrete objects first— possibly those 
connected wth their own bodies or the names of the most 
common objects in their environment. Thus they learn to 
name their mother and father first, then they name their hands 
ej^es, nose, etc. (Ill, 2) ; then other less famUiar obj ecS in thef; 
surroundmgs such as cat, dog and so on. Here again there kre 
two stages; the stage of recognition and the stage of expression 
These two stages exist also in our acquisition of new S ^ 
we add to our vocabulary throughout life. For is it not within 

meaning? At this 

stage the person cannot use the word Later on act,.. K ^ ^ 
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certain meaning those words automatically come out of his 
yoc^ organs. ^ When a child learns the meaning of a word like 
‘cat' or ‘tree’ he does so after a long time. First he carefully 
studies the things which are called ‘cats’. It is by slow observ^ 
tion of the characteristics that are common to aU cats that he 
comes to recognize cats. He commits several mistalrfs in the 
early stages. Perhaps he calls a puppy by the name of a ‘cat’. 
Then he is corrected and unconsciously he tries to see what 
further characteristics he is to add to his idea of a cat in order 
to exclude dogs from that denomination. Thus slowly by 
isolating more and more of the abstract characteristics whidb 
are common to l^ger and larger groups of the same elixtc ©{ 
objecte, the child is Able to learn the correct application of terms 
or their use. Still greater difficulty is experienced with abstract 
terms, such as ‘charity’ or ‘revenge’. Even here the rhild 
learns most quickly the names of those abstract terms, the idpq c 
of which come earliest within his experience. Thus a rhiM 
would know the meaning of ‘truth’ or ‘falsehood’ much earlier 
than ‘revenge’ or ‘charity’. The diild slowly studies the 
various acts which explain tte abstract terms and imconsciously 
begins to generalize the use of the terms. The s tandardi7jitiftii 
of such tests has brought to light various facts in connexion with 
the development of the abilities of children and, as the results of 
further standardization are published, our knowledge of the 
growth of children’s abilities will become fuller and fuller. 

The correlation of the test with mental age as determined by 
the scale as a whole is 0-88. 

XII, 4. Repeating Five Digits Reversed, {1 out of 3. Read 

1 per second.) 

TEXT AND PROCEDURE 

The series for this year is : 

3-1-8-7-9; 6-9-4-8-2; 6-2-9-6-1. 

Ptocedure same as VII, 3 and IX, 1. 

XII, 6. Interpretation of Fables [4 marks ) . {2 correct or the 
equivalent in half-credits, each fable correcOy interpreted 
carrying 2 marks. T ime limit 2 minutes after final query is put) 

TEXT AND PROCEDURE 

Say to the child, 

‘You know what a fable is? You have heard fables? 
A fable as you know is a little story, and is meant to teach us 
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a lesson. Now I am going to read a fable to you. Listei 
carefully, and when I am through I wiU ask you to tell me wha 
lesson the fable teaches us. Ready; listen. 

{a) ‘Hercules and the Wagoner. 

‘A man was driving along a country road, when the wheel 
suddenly sank in a deep rut. The man did nothing but look a 
the wagon and call loudly to Hercules to come and help him 
Hercules came up, looked at the man, and said: “Put you 
shoulder to the wheel, my man, and whip up your oxen.' 
Then he went away and left the driver. 

‘What lesson does that teach us?’ 

If the child simply repeats the story as a great many do, sa] 
only once again, 

‘What do we learn from this?’ 

If the child's answer is not clear, say, 

‘What do you mean?’ or ‘Explain; I don't quite under 
stand what you mean.’ 

Record the answer of the child verbatim and proceed to the 
next fable. 

‘Here is another fable. Listen again and tell me whai 
lesson this fable teaches us.’ 

(b) ‘The Milkmaid and her Plans. 

‘A milkmaid was carrying her pail of milk on her head, anc 
was thinking to herself: The money for this milk will buy fouj 
hens; the hens will lay at least 100 eggs; the eggs will produce 
at least 75 chicks; and with the money which the chicks wil 
bring I can buy a new dress to wear instead of the ragged one ] 
have on. At this moment she looked down at herself, tr^in^ 
to think how she would look in her new dress, but as she did so 
the pail of milk slipped from her head and dashed upon the 

ground. Thus all her imaginary schemes perished in a moment 

Similarly with the rest. 

(c) ‘The Fox and the Crow. 

‘A crow, having stolen a bit of meat, perched in a tree anc 

held it in her beak. A fox, seeing her, wished to secure the 

meat, and spoke to the crow; “How handsome you are and ] 

have heard that the beauty of your voice is equal to that of yom 

form and feathers. Will you not sing for me, so that I ma\ 

judge whether this is time ?” The crow was so pleased that she 

opened her mouth to sing and dropped the meat which the foj 
immediately ate.’ 

(d) ‘The Farmer and the Stork. 

‘A farmer set some traps to catch cranes which had been eat- 
mg his seed. With them he caught a stork. The stork, whicl: 
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had not reaUy been stealing, begged the fanner to spare his life 

a bird of excellent character, that he was not 
at aU l^e the cranes and that the farmer should have pity on 

fanner said, “I have caught you with these 
robbers the cranes, and you have got to die with them”.’ 

(e) The Miller, his Son, and the Donkey. 

‘A miller and his son were driving their donkey to a neigh- 
bouring town to sell him. They had not gone far when a child 
saw them and cried out, “What fools those fellows are to be 
^dging along on foot when one of them might be riding!” 
The old man, hearing this, made his son get on the donkey, 
wMe he himself walked. Soon they came upon some men. 

Look, said one of them, "see that lazy boy riding while his 
old father has to walk.” On hearing this the miller made his 
son get off, and he climbed upon the donkey himself. Further 
on they met a company of women, who shouted out, "Why 
you lazy old fellow, to ride along so comfortably, while your 
poor boy there can hardly keep pace by the side of you!” 
And so the good-natured miller took his boy up behind him 
and both of them rode. As they came to the town a citizen 
said to them. Why, you cruel fellows ! You two are better 
able to carry the poor little donkey than he is to carry you.” 
"Very well,” said the miller, "we will try.” So both of them 
jumped to the ground, got some ropes, tied the donkey’s legs to 
a pole, and tried to carry him. But as they crossed the bridge 

the donkey became frightened, kicked loose and fell into the 
stream.’ 

For a correct response, which gives the correct moral of the 
fable in general terms, give 2 marks. For responses which give 
plausible but not exact answers give half credit. As Terman 
says, these latter responses are of two kinds ‘(1) Interpretations 
which are stated in general terms and are fairly plausible, but 
are not exactly correct, and (2) those which are perfectly correct 
as to substance, but are not generalized.’^ 

An example of the first kind is, ‘If we pray to God in the time 
of difficulty, he suggests a remedy to us’. 

An example of the second kind is, ‘He ought not to sit silent 
calling out loudly for help. He ought to try himself’. 

Remarks. This test was first standardized by Terman in 
1911. It is one of the best tests of intelligence as it requires on 
the part of the child a thorough comprehension of the story and 
generalization of the moral contained in it. The coirelation of 


^ Terman, The Measurement of Intelligence, p. 293. 
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the test with mental age as determined by the scale as a whole is 
0 •94. Perhaps a little schooling might be a help in showing the 
child what a moral is and how to ^aw it. Beyond that, the 
children are thrown entirely on their own resources. Again 
and again it was observed that though the children knew the 
story and perhaps had also read the moral, it did not help them 
at all. They had to put forth their best efforts anew to draw 
the moral and several times failed to do so. 

The fable has often been used to test the delinquency of 
children. It is argued that a child who cannot draw the moral 
from a concrete situation as in the fable, would not be able to 
draw it from a social situation and hence would not be able to 
gmde his conduct. Thus a test that sifts out dull people also 
sifts out delinquents. This proposition however is challenged 
by a good many investigators, who say that dullness and 
delinquency are by no means concomitant. However, it seems 
possible that in a good many cases delinquency is due to the 
person’s not being able to comprehend the gravity of the situa- 
tion nor to imagine the results of his actions, which lack of 
comprehension is certainly due to his mental retardation. To 
this extent however any test of intelligence would a^o be a test 
of delinquency. But there are also cases where ^linquency 
is due to the environment in which the person grows up and the 
delinquent is helped by his intelligence to be an expert delin- 
quent rather than to cure himself of his delinquency by the 
width of vision which he gets on account of his intelligence. 

XII. 6. Interpretaiicm of Pictures. (3 out of i. Time limit 2 

minutes for each picture,) 


TEXT AND PROCEDURE 

The formula in this year is the same as in VI, 5. Use the 
pictures in the following order: (1) Railway station, (2) Recep- 

ti(m at home, (3) Motor accident and (4) Domestic scene. 

Say to the boy or girl, 

‘What is this picture about?’ 

‘What is this picture of?’ 

GeneraUy the ^e formula as in VI, 6 prompts a response of 

me mterpretation type from children of this mental age But 

If m some cases the reply is doubtful, return a second time to 
such pictures with the new formula: 

‘Explain this picture.’ 

If the reply of the child is not clear, say, 

‘Explain what you mean.’ 
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Remarks. See Ren^rks under VI, 6 as to what constitates 

mh^retation of a picture. The interpretation of the picture 

is^e mean^ of the pictoe as a whole, generally the one tiie 

artist intends. But the interpretation given by the children 

n^ not be the same; any plausible and not inconsistent 
interpretation should be scored plus. 

The pictm-es we have selected agree remarkably weU wiflt 
Terman s pictures as to dififtculty of description or interpreta- 
tion. Terman places the description of his pictures in year VH 
w^ we put it (for our pictures) in year VI. Terman places 
mt^retation of his pictures in year XII, and we also place ours 
m the same ye^. The selection of pictures is therefore a veiy 
im^r^t af^ ; some pictures may admit of interpretation rrt 
as high a stage as the adult one, while others may admit of the 
same as early as the tenth year. Hence results the great diver-" 
gence m the location of the test. The form of the questions 
no less important. Spontaneous interpretations such as those 
given by our first formula would place the test a little 
thm ttose obtained aAer specific questions such as ‘Ebrplahll 
this picture’, ‘What is the meaning of this picture?’ Bh^ 
locates the test in year XV and Terman and Burt both in 
XII. The correlation of the test with mental aae ic O.fiA 
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XII.AUemaUvel. Vocabulary .thirty words. [Bo&inKamaia 

and Marathi Hsts.) 


TEXT AND PROCEDURE 


•; . : 


Same as in IX, Alternative test. 


XII, AUemative 2. Repeating Six Digits. {1 onto/ 3. 

one per second.) 


TEXT AND PROCEDURE 

The series for this year is; 

3-7-4-8-6-9 ; 6-2-1-7-4-6 ; 4-7-1-6-8-2. 

Procedure same as in the ‘digit’ tests of previous years. 

XII, AUemoHve 3. Comprehension, Fourth D^ee. 

Repeat questions after 5 seconds. Time | nunute) 

TEXT AND PROCEDURE 

(a) 'What ought you to say when sameone 
abrat a person you dim't know very weU?* 


" % 
-±' ■ii'' ■ 
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(b) ‘What ought you to do before beginning something very 
important?’ 

(c) ‘Why should we judge a person more by his actions than 
by his words?’ 

Procedure as in VIII, 3. 

Remarks. These are the three most difficult of the Binet 
comprehension questions. They were separated by Terman 
out of the whole lot and located in year X. We found them 
difficult enough for year XII, even a little too difficult here. 
Burt places them in year XI. The correlation of the test with 
mental age as determined by the scale as a whole is 0-85. 



CHAPTER XVII 


TESTS FOR YEAR XIV 


XIV, 1, Induction test: Finding a Ruk. [Gets rule hy sixOi 

folding. Unfold and show the paper to the child after he gives 

his answer to each cutting.) 


TEXT AND PROCEDURE 


Cut out small pieces from old nev^papers or blank sheets 

about 6 in. X 9 in. in size. Take one of these and say to the 
chUd, 

‘Now watch what I do.’ 


Then fold it once and in the middle of the folded edge cut out 
a small triangular notch with a pair of scissors. Then say, 
‘How many holes will there be in the paper when it is un- 
folded?’ After the answer, whatever it may be, unfold the 
paper and hold it up for the subject’s inspection. 

Then take another piece, fold it once as before and say, 
‘Now, when we folded in this way and tore out a piece, you 
remember it made one hole in the paper. This time we will 
give the paper another fold. Now how many holes will there 
be?’ With the third piece of paper say, 

‘When we folded it this way there was one hole and when 
we folded it this way there were two holes. Now, I am folding 
it again. How many holes will it have this time when 1 unfold it V 
Recapitulate every time, as for example with the sixth hdei 
as follows : 


‘When we folded it this way there was one hole, when we 
folded it again there were two, when we folded it again there were 
four, when we folded it again there were eight, when we folded 
it once again there were sixteen ; now tell me how many holes 
there will be if we fold it once more.’ 

After the answer unfold the paper in the child’s presence as 
usual. Take care that in the formula the words ‘once*, ‘twice*! 
‘thrice’, etc. as ‘When we folded it once’, ‘When we folded it 
twice’, etc. are not used as they may help and sometimes mis- 
guide the children. Leave them free to get their own rule. 
After the child’s final correct answer to the sixth fold, say, 
‘How did you get it ?’ This question should not be adced 
before the sixth fold, though the previous answer may be correct. 
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For a pass the rule must be correctly stated. 

Remarks. This test was st^gested by Binet's ‘paper-cutting’ 
test and was first standardized by Terman in 1914. It is a 
fairly good test of inteUigence with a correlation of 0-61 with 
mental age as determined by the scale as a whole. School in- 
struction has no effect on it. It is also a test that arouses to a 
high degree the interest and ciuriosity of children. The only 
disadvantage in it is that it is hkely to be communicated to 
others. It is more easily remembered than many of the other 
tests by the subjects that have undergone it, no doubt on ac- 
count of its concrete nature and the interest that it arouses in 
them. 

This test forces the child to use the trial and error method in 
an mtelligent manner. The trial and error is not simply a blind 
trial with any numbers whatsoever but it seeks to discover a 
rule. The most common type of reasoning used by children in 
this test is; one’; ‘two’; ‘three’. He finds this incorrect and 
probably reasons out that the correct number four is obtained 
by omitting one number in the middle ; thus he is led to say ' six ' 
ne^^d again finds this incorrect. Intelligent children general- 
ly find the rule here, namely, the next number is obtained by 
doubling the previous one ; but some children still go on and say 
twelve next. After this, normal children of this age usually 

get the rule but there are still some who give ‘twentv-four’ as 
the next number. 


Very few children try the method of visualizing the folds and 

cremes and^^omng out the number of holes by the deductive 

.^^deductive method is therefore not the natural 
metnoG with children. 


Terman places the test in year XIV. 
little too difficult for year XII, and easy 
which year we have placed it. 


Our statistics find it a 
enough for year XIV, in 


IV, 2. Dissected Sentences. (2 out of 3. 1 mit 

TEXT AND PROCEDURE 

Use the ^d with the following disarranged sentei 

(а) to a^ed paper my teacher correct I my 

(б) a defends dog good his bravely master 

(c) for tte started an we country early at hour 

Place the prmted card before the child, leaving the 

Me open and rovenng the remaining with a^dl 
eet of paper. Say to him. 
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Here is a sentence that has the words all mixed up so that 

they don t make any sense. If the words were changed around 

in the right order they would make a good sentence. Look 

caref^y and see if you can tell me how the sentence ought to 
read. 

If within one minute the child cannot solve the problem 

simply read out the correct order to him pointing to each word 
as you read. 

After the child gives the rearranged sentence always read out 
to him the sentence as he has given it and ask him finallv 
‘Is that right?’ 

If the child misunderstands and adds new words, which is 
however, very rare, say to him, ‘No outside words are to he 
added,’ and give him a fresh trial. 

Otherwise no supplementary questions of any kind or ex- 
planations are allowed. Then give the second and third 
sentence, each time covering the rest with a sheet of paper. 

Remarks. The sentences are arranged in order of difficulty 
as we found them. In translating the sentences into the Indian 
languages we have retained the original sense as far as possible 
and have obtained the same number of words in each sentence 
as in Terman's version. Burt’s translation however differs 
from Terman’s in the arrangement of words and in one case in 
the number of words also. For example, the first sentence 
contains eight words according to Terman’s, Burt’s and our 
versions. 


Our arrangement of words is very nearly the same as Ter- 
man’s, but Burt’s arrangement differs. TTie second sentence 


contains seven words according to Terman’s, Burt’s and our 
versions, and our arrangement of words is very nearly the same 
as Terman’s ; but Burt’s arrangement differs. The third sen- 
tence contains nine words according to Terman’s version and 
ours, but only eight words according to Burt. In this sentence, 
however, in our version the sense had to be changed a little thus 
adding some new ideas in order to keep the number of words the 
same. Consequently the arrangement of words also is a little 
different from Terman’s. Burt uses the word ‘morning’ for 


Terman’s ‘early hour’. 


Burt’s arrangement of words is also 


different as in the other sentences. The test is located in year 


XII by Binet (1911), Terman, Burt and Bobertag. Our statis- 
tics find it a little too hard for year XII, and so we have placed 


it in year XIV, as does also Saffiotti. 

In assessing the answers any arrangement of words t^t 
r riakp*; good sense and is in common xise is correct, in Indian 
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sense ; for example, in the Marathi version of the first sentence 
the words ‘mdzyd’ and ‘mdzd’ are used indiscriminately with 
‘ shikshakdna' and 'pareekshechd\ We score both ways plus. 

All workers agree in saying that this is one of the best tests of 

the series. Its correlation with mental age as determined by 

the scale as a whole is 0*88. The percentage of passes steadily 

increases with age. It is easy to give and easy to score ; it does 

not take much time ; it interests the child. It is of the type of 

‘completion’ tests and it requires the child to rearrange the 

words so as to complete the sense. Certain key-words serve as 

a clue and lay down the skeleton of the sentence. This 

skeleton is to be given flesh and blood by rearranging the words 
properly. 

In the procedure we have laid down that the sentences as 
given by the child should invariably be read out to him. This 
is quite necessary as the exercise is oral and even intelligent 
children sometimes may forget what they have said. When 
we read it a second time we are sure that the child has done his 
best and has not made a mistake merely out of chance. 


XIV, 3. Arithmetical Reasoning. [2 out of 3. 1 minute each .) 

TEXT AND PROCEDURE 

on^r foDowing arithmetical problems printed 

(a) If two pencils cost 5 annas, how many pencils can you buv 

for 50 annas ? ^ 

{b) If a man’s salary is Rs. 20 a week and he spends Rs. 14 a 
week, how long will it take him to save Rs. 300? 

(c) At 15 annas a yard, how much will 7 feet of cloth cost ’ 
Pkce the c^d before the child and hide from view all except 
the &st problem. Point to the first problem and sav ^ 
Read this aloud for me/ 

Help him if he cannot read some of the words. After he 
finishes say, 

‘Find me an answer to this.’ 

The subject must not use paper and pencil and the answer 
naust be given within one minute. 
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For a plus, two of the three answers must be correct. Correct 
procedure without a correct answer is of no use. No second 
attempt is allowed. However, if the child corrects himself 
spontaneously he should be allowed to do so, provided the time 
limit is not exceeded. The answers are correct even if they are 
not converted into values of higher denominations. 

Remarks. This is the second test in which simple arith- 
metical problems are used as tests of intelligence, the first being 
IX, 2, Making Change. At first sight these problems appear to 
be too simple for the age and many teachers whose opinions 
were sought agreed but when they are actually standardized 
this is the result. In IX, 2 the processes involved are simply 
addition and subtraction. In this year they are mostly multi- 
plication and division. The figures to be manipulated are gn»aH 
and the problems simple and straighforward. Such processes 
are often met with in daily life by children and by adults who 
have not had much schooling. In school, children of these ages 
learn much more complicated processes. It is not, tbpr^fopg, 
the processes themselves but their applications that tax 'tiie 
intelligence. Backward children use the process of multipli- 
cation where simple addition ought to be used and so oh. 
Hence these tests serve as very good tests of intelligence. The 
present test shows a steady increase in the percentage of passes 
as age increases and has a correlation of 0 • 77 with mental age as 
determined by the scale as a whole. 

The test was standardized by Terman. He selected the 
problems from Bonser’s Study of the Reasoning Ability of CkiU- 
ren in the Fourth, Fifth, and Sixth School Grades. Our location 
of the test agrees with Terman’s. 


XIV, 4. Problems of Enclosed Boxes . {Soutofi. \mimdefot 

each problem.) 

TEXT AND PROCEDURE 

The problems are : 

One large box containing (a) 2 smaller, 1 inside of each; 

(6) 2 smaller, 2 inside of each ; 

(c) 3 smaller, 3 inside of each ; and 
\d) 4 smaller. 4 inside of each. 

Show the child a small cardboard box about 3 in. by 2 in. by 
1 in. in height without opening the lid and say, 

‘You see this box ; it has two smaller boxes inside of it, and 
each one of the smaller boxes contains a little tiny box. How 
mamy boxes are there altogether, counting the big one ? First 
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ones, and each smaller one contains two tiny boxes.’ 

Similarly, the third time say, 

boxes"’^^^^ contains three tin> 

The fourth time say, 

“"tfining four tiny boxes ’ 

thJus^Son/tf ''“/"f*' •*’' '’“y »**“ “rally, 

mat IS, wthout the aid of paper and pencil. ^ 

T'”® 'ras devised and standardized by Terman 

He places rt m year XVI, but our statistics show thT?; 

whole; thl correktLTtagTef “ 

SsIeSS 

a^gtxxi deal from the other tests in the s3 d t vi'a“ « 

XIV, 5. Giving Similaritiev-thm thing,. (3 out of 5 t 

minute each.) ^ 

text and procedure 

“w”!^ “■' for this age • 

(a) Wool, cotton, silk. ^ ' 

{b) Snake, cow, sparrow. 

{c} Book, teacher, newspaper. 

YI Scissors, pice, piece of wire. 

(«) Rose, potato, tree. 

i.X, 3, 

Give full formula : 


— — octy, 

‘In what way are 


beginning 


alike?’ 
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Sometimes the child says they are not alike and does not -want 
to make an attempt. Then say, 

These three are alike. Tell me in what way they are 
alike. 

A fairly common way of giving shpilarity with many children 
IS to say, 

‘They are all useful.’ 

Then say, 

‘In what way are they aU useful?’ 

Any kind of real likeness is enough. 

Remarks. This test is similar to IX, 3, (which see) except 
that similarity between three things is required instead of two. 
The best way of giving the similarity is to put them in the highpr 
class of objects logically. But such a direct and rigid 
classification need not be expected from children of this age. 

Any indirect way of classification or any method of riiowiog 
resemblance is enough. 

Terman sets no tme limit to this test. But we are of the 
opinion that a time limit is a great help in this test because if for 
nothing else Jt helps the examiner to know when to proceed to 
the next item. It is useless to wait more than one minute for 
the answer. Instead of ‘knife-blade, penny, piece of wire’, we 
have used ‘scissors, pice, piece of wire’. The rendering of 
‘knife-blade’ into the Indian language is clumsy; and the use of 
knife-blade, being only a part of an object, is imdesirable. 
Again we have ‘wool, cotton, silk’ instead of Terman’s ‘wool, 
cotton, leather’ as leather is not used for as many purposes in 
India as in Europe even including its use for shoes. 

The test shows a steady rise in the percentage of passes from 
year to year and it has a high correlation with mental age, the 
correlation being 0*88. 


XIV, 6. Ball and Field, Superior Plan. 

TEXT AND PROCEDURE 

Same as in VIII, Alternative 2. 

For help in scoring see sample card of answers. 

XIV, Alternative. Vocabulary, forty words from vertuwidar Bsts. 

TEXT AND PROCEDURE 

• ^ 

Same as in IX. Alternative test. 


CHAPTER XVin 


TESTS FOR YEAR XVI (AVERAGE ADULT) 

XVI, 1. Interpretation of Fables {8 marks). 

TEXT AND PROCEDURE 

% 

Same as in XII, 5, 

XVI, 2. Rmersing Hai^s of Clock. {2 out of 3. Error musi 

not exceed 3 minutes. Time limit 1 minute.) 

TEXT AND PROCEDURE 

, ‘Supple it is six twenty-two o'clock, that is twentv twn 
^utes ^er six; can you see in your n;ind wLe the kr^e 
hand would be and where the small hand would be ?’ ^ 

f ^ J^ands were to change places 
lilarly with 11-10 and 2-46. 

TJe range of answers for the firet problem is 4-30 tn 
or the sewnd 1-53 to 1-58 and for the third 9-10 to 9-15 

the 

^J« is 4 

The test is the dumsmess of 8-10 

in those of WM and mr*^ ^ 

scale, the aee srtiera thk'tJ. cT***® ®®t an age 

locate it in year XIV. Goddard an“ MW*! 
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of these sub-tests the (a) and the (c) above, omitting (6) probab- 
ly on account of its clumsiness, as we have shown. They want 
both problems to be correct and locate it in year XV. Oor 
statistics show that the test is a little too dif&cult for year XIV 
and so we have placed it in year XVI. * 

This test is a very valuable problem in constructive imagina- 
tion of the visual type. It requires the child first of all to 
create a mental picture of the given position of time and then 
with the help of it to construct another picture with the hanris 
changed. Both pictures do not appear to remain in attentive 
consciousness at one and the same time. After the first picture 
is formed and the second is being constructed, the first is 
momentarily wiped off, but again reconstructed several tinntKf 
for comparison, attention oscillating from one to the other as 
many times as it is necessary to solve the problem. This is m 
mean feat of mental gymnastics. The test correlates highly 
with mental age as determined by the whole scale, the conelar 
tion being 0*82. The percentage of passes rises gradually from 
year to year but is not very high even in the highest age. A 
little less than 40 per cent of the children between 12 and . 14 
years of age pass the test, about 51 per cent of those betwemi 
14 and 16 and 59 per cent of those above 16 years of age. 

XVI, 3. Giving Differences between Patil and Kulkami. (2 out 
of 4 in any form — 1 Writing work, 2 Settlement of disptdes or 
supervision of village, 3 Power, and 4 Appointment and tamre.} 


TEXT AND PROCEDURE 


‘ You know a Village Patil and you know a Village Kulkani|. 
Now give me any real and main (Merences between them 
you Imow of.’ 

If the child gives only one or two differences or some 
differences and stops, say, ‘Any differences will do. GiyVfff 
any differences that 3 rau Imow of'. Ill 

For success two of the following four in any form anA 
though mixed together are sufficient: , 

Village Patil Village KulkanB’^^ 

1. Has no writing or accoimt 1. Has writing and 

work. - work. 

2. Has settlement of disputes 2. Has no such 

or supervision of viUage. 


Village Kulkans? 


1. Has writing and 


work. 




2. Has no such work. 


r »..i' 






3. Is a superior officer (power). 3. Is subordinate to 


'• -/> •- % 
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4 Does ^ Village Kulkarni 

t., ■^'5" r' *■ Has, as a rale to oass a 

genSv'*herf*H t literary test, and the post 

generally hereditary. is generaUy hereditL. 

of a jtoic“ aTpMne' dM 

aScISir -4^ RS 

Collector and the President of number with the 

0^^ ttl piTand aSra i in” f “It ^ h'^iS'lS^n 

boots, but that leLot^t^b™ Sten at'aS™^^ 

made in if The Sin werf T ^'^^ements 

entirely on their own resources anH thrown 

from what they knew of the Patil differences 

f4S^t‘S‘S ptt” - 

diS?ces°?S“sh^?4’' Se td“”” 

VII, 6; IX, 3; xTv, 5; x“ '“"Pld 


XVI, 4. Repealing Six Digits Reversed. 

1 per second.) 

Use the series : procedure 

4 - 7 - 1 - 9 - 6 - 2 ; 5 - 8 - 3 - 2 - 9 - 4 ; 7 - 5 - 2 - 6 - 3 - 8 . 


{1 out of 3. Read 
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Frocedure same as in similar previous tests. See VII 3 - ] 

Renmrks. In ‘digit’ tests a lower series should always 
tned before a higher series is given, ™ 


\ Questions. {2 out of 3. Query on (a) and 

ifi) Read a second hme afUr 5 seconds. Time limit 1 minute 
to begin reply.) , ^ 


TEXT AND PROCEDURE 


Say. 


‘Listen carefully, and see if you can understand what I 
read. 

Then read the foUowing pa^^es twice over as indicated 
above one after the other slowly and emphasizing the keywords 
SO as to make the meaning clear. 

(«) ‘A man who was walking in the woods of i out- 

side this town stopped suddenly, very much frightened, and 
then ran to the nearest policeman, saying that he had just seen 
hanging from the limb of a tree a a what?’ 

{b) ‘My neighbour has been having strange visitors. First a 
doctor came to his house, then a lawyer, then a cleigyman (or 
priest) . What do you think happened there ? ’ 

(c) ‘A villager who had come to town for the first time in his 

life saw a man riding along a street. As the man rode by, the 
villager said ; ” Tins man is lazy ; he walks sitting down. " What 
was that man riding on that caused the villager to say, “ He 
walks sitting down ” ?’ 

Examples of sati^ctory and unsatisfactory answers: 

(а) Satisfactory. A man who hanged hims elf; suicide. 

Unsatisfactory. A snake; a ghost; a nest of birds; a thief 

was running away after committing a theft, hanged hims elf on 
the branch of a tree; a monkey; adventitious roots of a banyan 
tree; a thief; a bat; the tail of a monkey; a cat; a bag; a honey- 
comb; a tiger; a bundle of clothes hung in the (^k; some 
wonderful thing ; a fallen trunk of a tree ; a thief about to jump 
down ; a bird ; a fruit ; mangoes. 

(б) Satisfactory. Illness resulting in death — doctor to give 
medicine, lawyer to settle money-matters, priest to perform 
religious rites. Somebody is dead — doctor to see if he is dead, 
lawyer to settle disputes about division of property, and priest 
to perform funeral rites. Somebody is ill and the doctor comes ; 

^ Use an appropriate name of a forest near the town. 
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then he is about to die and the lawyer comes to make a will 

finally he dies and the priest comes to perform the funeral rite; 

Murder — doctor for post-mortem, lawyer to note down facts o 

the case, and priest for funeral rites. Some accident — docto 

to examine the dead man, lawyer in order to conduct the case 

and the priest for funeral rites. Somebody is poisoned — docto 

for medical examination, lawj^er to note down the law-point 

and the priest for the funeral rites. Somebody recovers aftei 

serious illness — doctor to give medicine, lawyer to take th( 

patient’s signature and priest for feast after recover}-. Some 

body is ill and then dies — doctor for treatment, lawyer foi 

management of property, and priest for purification ' of thf 

household (prayaschitta) and for receiring charity. 

Unsatisfactor}-. Doctor for illness, pleader for some business 

priest for some ceremony. Doctor for illness, lawyer to inquirt 

about the cause of quarrel, priest for marriage ceremony. Doc- 

tor for illness— they might have come for a feast. Murder— nc 

explanation. Doctor for illness, law\-er for quarrel, and priest 
lor marriage. 

(c) Satisfactor 5 ^ Bicycle. 

Unsatisfactory . A horse ; a cart ; a motor-car ; a palanquin • 
a tonga; on foot; carr}-ing another person; on the ground; a 
buhock; a small animal; a lame man was seated on the ground 
and propelhng himself along; a donkey; a calf. 

The first two problems are Binet’s, the third is 
added by Terman. In the first problem Binet uses the name of 
a forest near the to^m where the subject is being examined. 
Terman omits this. Bmet’s form is better as it helps the child 
to AnsualiM the events and makes the problem more concrete 

r-S- . requires the answers to both the problems 

correct; wMe Terman requires two out of three to be correct 

'^us Bmet s form of test is harder than Terman’s. Binet 
l^tes this test m year XV of his 1911 scale. Burt with the 

nrn the amended 

procedure m year XIV. Our statistics requiring two out of three 

problem^, correct would place the test in vear X\1 The test 

hazard aQ a™ 

} mere guessing. The correlation of the test with mental 
age as detennmed by the entire scale is 0*8. 

The test requires the child to \isiialize elements and di^ro\ 
as.todoawhere aU these elements wiuTta ItlTftS 

ft )s “'“P'"‘““t«‘oftteab3tnicttyDe 

powerofpereeptualassociations. whieh 
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bat’. The children have ‘^een these if answers give ‘a 
branches of trees and as soon as thev tr, from the 

formed brings up the image of a bat 

the Indian language thetlv^r mSh, 

tn a motor-car, and when thesis ‘ 

trial we were obliged on this 30001,0^? I ’ ^ 

European’ into simply ‘a man’ 

the great power of Derr^ntuQi • ' instances exemplify 

■nh.bit thinking, tvhich is nece. mh'ilfih”'™'’'’ **'' 
which the given elements will fit ThffixTtv oTth 

struct and destroy imager^?ery rapid? t^^n con- 

.io^ ts man„farn“d,“Snyi^’^1? «' 

.ay’^rf “ a -e r 

Riilt’e' ‘®V r *’“'5 of two out of two (both 

S sutoble for fh‘ *r’ and wonld 

sht s cs P'"" «"“"P ‘0 aar 


XVI. 6. Repeating Seven Digits. [1 out of S. Real one pe, 

second.) 

TEXT AND PROCEDURE 

The series is : 

2-1-8-3-4-7-9; 9-7-2-8-4-6-5. 

Procedure same as in previous ‘ digit ’ tests. 

Remayks. If the test is scored on the basis of 1 out of 3, it is 
slightly easier and is suitable for year XIV. Terman has the 
same digits, namely 3, twice in the first series and 7 twice in the 
second series. This sometimes disconcerts the child and diverts 
his attention. He sometimes interrupts and says the digit 
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occurs a second time, and so the test is spoiled. We have 
changed this. 


AT/, Alternative 1. 


\ ocabiilary , forty-five tcords. 


TEXT AND PROCEDURE 

Same as IX, Alternative test. 


AT/, Alternative 2. Free Association, sixty uerds in three 

minutes. 


TEXT AND PROCEDURE 

Same as in IX, 6. 



CHAPTER XIX 


TESTS FOR YEAR XIX (SUPERIOR ADULT) 
XIX, 1. UstngaM. (Vemaailarmldslobemei. Zmors 

6 wwBfes. Inverting numim or writing one til the mmbers 

of a comat error. But if oU thi mmoL ore i^ 

and the message ts otherwise correct no errors are to be counted.) 


TEXT AND PROCEDURE 

See this secret code. You will see from this that you 
can wnte any syllables in the same way. Now, examine the 
method of wnting syllables carefuUy. To illustrate, fast the 
words Go to school" (in Kannada) are written here in 
ordinary scnpt and the same again in the secret code. The fast 
syllable (m the Kannada script) is the seventh of the class of 
consonants beginning with ... . Therefore, we write the fast 
consonant ... and the number 7 beneath it. Tlius . . . mpanc 


. . . Further, the fast syllable ... is the second in or 

series of syllables . . . Therefore, we write the number 

Thus . . . means the fast syllable . . . Similarly, the 
able, etc., etc. 


‘Now, I will give you half a minute. In that time you 
must study this code carefully without speaking a word. Then 
I will take away the card and ask you to write something for me 
in this secret code. Now look at this. ' 

After the half minute say, 

‘Now you must write something for me. Remember how 
you are to write it. When you have to write a syllable look to 
the class of consonants to which it belongs. Then write down 
the first of these and below that put the serial number of the 
required consonant in that class ; then write the number of the 
required syllable in the series of syllables above the letter. ’ 

Then remove the card from the sight of the subject and say, 

‘ Now write the words ... in this code. ’ 


Remarks. The English code test was devised by Healy and 
Femald and appears in their for Practical Mental Clamjm- 

tion, published in ‘Psychological Review Monographs', 1911. 
It was fast standardized and located in year XV by Dr God< 
dard and then bv Terman in his Stanford revision and located in 
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year XVI (Average Adult). As the Indian scripts are quite 
different a new code test had to be devised for this script. 

The results of this test, therefore, cannot be compared with 
those of the English code, since there is very little in common 
between them except the name. This code appears to be simple 
at first sight but when actuallv put to the test it is found to be 
too difficult for the Adult group but is suitable for the Superior 
Adult group. Psychologically it requires the subject to put 
into use the highest conceptual processes of analysi.'> and syn- 
thesis. The power of comprehending verbal statement > is abo 
a great factor. The directions are rather long, but the instinct 
of ‘curiosity’ keeps up the interest of the subject. 

Inthedirectionswe have stated that if the subject inverts all 
the digits no error is to be counted. The reasim is that it i.^ 
natural for us not to remember without much drilling which of 
two alternatives is correct, just as children find it very hard to 
remem.ber ‘right’ and ‘left’ without drilling, Heiice if the 
subject follows one of the alternatives to the logical end, no 
error is to be counted. 

The consonants in the Indian languages are classified as the 
‘gutterals’, the 'dentals’, the ‘labials’, "etc. These are called 
the largas (classes). There are certain others which are grou])ed 
together in a heterogeneous mass and are called the avargivas. 
the unclassed group. But for simplicity in giving directions we 
have called this group the yrt-'carga, which is really an inaccuracy, 
but excusable for the sake of convenience. 

The test shows a high correlation with mental age as deter- 
mined by the scale as a whole namely O-Mu More than 36 per 
cent of children between 14 and 16 years of age pass it and nearly 
40 per cent of adults, i.e. subjects above 16 years of age. 

XIX, 2. Ingenuity Test. (2 cut of 3. o minutes each. Direc- 
tions may be repeated. If the subject fails on the fir^t experi- 
menter explains it.) 


IhXI AND PROCEDURE 

Say to the subject, 

[a] ‘A mother sent her boy to the river to get seven pints 
of water. She gave him a 3-pint vessel and a 5-pint vessel, 
^how me how the boy can measure out exactly 7 pints without 
guessing at the amount. Begin bv filling the 5-pint ve^'^el ' 

The answer must be found orally. The subject must e\xplain 
the complete solution. Tell him no marking of the vessel with 
chalk or some such thing is allowed. If the subject fails to give 
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Ae solution within 5 minutes explain this problem ant 
to the next. 

(g Same as above, except that 5 and 7 are ffiven fn o 
Begm by filling the 5-pint vessel. ’ ^ 

(g Sanie as (a), except that 4 and 9 are given to eet 7 
‘Begm by filling the 4-pint vessel ’ ® 

Remarks. Tlie test was devised and standardized bv Terman 
B IS rather a Wd test ^ough at first sight it does not look so 
Terman sap : Only an insignificant number pass the test below 
tte ment^ a^ of 14 years, and about two-thirds of Average 
Adults fail. Of our Supenor Adults somewhat more th ^5 

21 22 statistics show that it is passed by 14 

S^veVeU^^^'' between U and 16 years and 36 per^eAt of thSe 
^Hs 0 correlation of the test with mental 

req'ib-es a very high power of visual 

pouring the water, ad^. subtracting, etc. must 1» done with 
th^e imagmary vessels. There is also an element of the trial 
and e^or process. The subject tries various processes and finds 
out which process leads to the required result 

The we^ess of the test is that it is most likely to be com- 

mumc^ed to other children. The problems can be easily 

remembered and beii^ of a novel nature are some thing of the 

type of ‘^tch' questions that children take pleasure in a-<;lring 

others. When this is found to be the case the examiner should 
not use the test. 


(3 out of 4. 


XIX, 3. Differences between Abstract Terms. 

Wait 1 minute for reply.) 

TEXT AND PROCEDURE 

‘What is the difference between 

( 0 ) Laziness and idleness? 

(b) Pride and vanity ? 

(c) Poverty and miseiy ? 

iff) Dishonour and disrepute?' 

If the subject simply gives the definition of the two words 
separately without pointing out the essential difference between 
the two terms, say, 

‘Yes, but I want you to tell me the difference between-- 
and — . Tell me only the difference.' 
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; Remarks. The selection of the proper pairs of words is very 
important here. There must be similarity of meaning and 
yet an essential difference between the two terms. Binet's 
pairs in his 1908 scale were: 

(i) Pleasure and happiness. 

(ii) Evolution and revolution. 

(iii) Event and advent. 

(iv) Poverty and misery. 

(v) Pride and pretention. 

He cuts these down to three pairs in his 1911 scale: 

(i) Idleness and laziness. 

(ii) Event and advent. 

(iii) Evolution and revolution. 


Burt, who othenvise follows Binet very closely, irses the lirst 
second and fourth of the Binet 190.S pairs. 

In selecting the pairs of words mere translation is of no ine, 

ecause in the different languages the subtle differences in such 

pairs of words vary to a very large extent. Sometimes it is very 

difficult to find exactly parallel pairs. Further the difficulty of 

the pairs may vary much in different languages. Terman uses 
tne tollowing four pairs: 

(i) Laziness and idleness. 

(ii) Evolution and revolution. 

(iii) Poverty and misery. 

(iv) Character and reputation. 

tra^nsk^terintoVn^' ''' languages which are 

translated into English as nearly as possible as indicated above 

? version of our tests but not exactly. The fourth 

P ‘honour and reputation ’. This raises 

some difficulties and we changed it later on into the contrary 

terms on, w.thont bri„gi„/„nr.he ^Tfa^Ts^rnor ' 

above.' Te?man Ls it in t’a X VT \^y^dicated 

Burt locates it in vear XV i |'^''®^ase Adult group), 
for the Superior Adult group ^ difficult enough 

eC,h ryear/i’r ‘ tr* ir* - fon-d eTsy 

terms’ .s d.fficult evenior 
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Superior Adult group. It is-passed by 26 per cent of 
chil^en between 14 and 16 years of age and by 41 per cent of the 

adidt group i.e. those above 16 years of age. It correlates well 
with mental age, the correlation being 0-78. 

Paper-cutting Ust. {If given must come before 
A I V,1 The creases must be shown in pencil and the diamond 
shaped holes tn the middle of the two halves of one of these 
creases. 2 minutes to complete drawing.) ^ 

TEXT AND PROCEDURE 

Take a piece of paper as stated in XIV, 1 and say, 

‘Watch carefuUy what I do. See, I fold the paper this 
way' (folding it once over in the middle) ‘then I fold it this 
way’ (folding it again in the middle, but at right angles to the 

first fold). ‘Now, I wm cut out a notch right here.’ So saying 

cut out a triangfular notch in the middle of the single edge where 
there are no separate leaves. 

Then leave this folded paper with the notch exposed to view, 
but pressed flat against the table. Give the subject a pencil 
and another piece of paper similar to the one used and say, 
‘Take this piece of paper and make a drawing to show'how 
the other sheet of paper would look if it were unfolded. Draw 
lines to show the creases in the paper and show what results 
from the cutting. 

If the paper is not square but a little longer one way, the holes 
may be either on the longer creases or the shorter. But their 
number and piosition in the middle of the two halves of the 
creases must be correct. The exact shape and size of the holes 
are not taken into account. The child must not fold the paper 
given to him before drawing. 

Remarks. As Tennan remarks this test requires the power 
of constructive visual imagination. The child has successivdy 
to construct visual images of the piece of paper, the first folding 
and the creases so formed, then the second fold, the creases 
so formed and the holes made by the cutting. This is a highly 
valuable test for higher ages, for which it is very difficult to get 
suitable tests. The correlation of the test with mental age is 
0*63. Nearly 28 i>er cent of children between 14 and 16 pas^it 
and only 32 per cent of those above 16. 

Binet located this test in year XIII in his 1908 scale and in the 
Adult group in his 191 1 series. Tennan locates it in the Super- 
ior Adult group and Burt in year XV. 
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XIX, 5. Repeating thirty syllables. (1 out of 2 absolutely 

correct.) 


TEXT AND PROCEDURE 


The following are the renderings of the Marathi passages to 
be given for repetition in this year. 

(a) Rarna likes very much to go to his grandmother, because 
she tells him funny stories. 

{b) Yesterday I saw a pretty little dog in the street. It had 
curly brown hair. 

Proced^e as in previous repetition of syllables tests. Note 

that in this year one of the two passages must be absolutely 
correct. 


Remarks. Binet’s corresponding test is of 26 syUables and 
he locates it in year XV in his 19 1 1 scale. Burt locates it with 
the same number of syllables in year XIV. Terman uses 28 
g^l^bles and places it in year XVI or Adult group. Binet and 
Burt allow only one trial, while Terman gives two trials We 
have used 30 syllables with two trials and find it difficult enough 
for the Superior Adult group. The test is passed by 25-6 per 
cent of children between 14 and 16 years of age and bv 30-5 
per cent of those above 16 years, that is, the Adult group. 

The coirelation of the test with mental age is 0-68 But 

when all the tests of repeating syllables are correlated together 
with mental age the correlation is 0-89. ^ 


XIX, 6. Revising Triangle in Imagination. Karnatak form 

[lime to complete diagram 2 minutes.) 

TEXT AND PROCEDURE 



al'fn t MMed card VesUvfsft 

wi.h .he c„. edges joinSVoglHJIj;’ 
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above, the side AC being towards the child (the letters A B C are 
not to be shown). Then say, 

‘Look carefully at the lower piece of this card (pointing to 
it). Suppose I now turn it over (showing the turning move- 
ment with the hand without removing the piece) and place thu 
corner of the lower piece (pointing to B of the lower piece) 
touching this comer of the upper piece (pointing to A of the up- 
per piece); and this corner of the lower piece (pointing to A of 
the lower piece) touching this corner of the up)p)er piece (pointing 
to B of the upper piece). What would it all look like ? Now I 
am going to take the piece away (remove at this point the lower 
triangle only from view). Imagine it placed as I told you; and 
draw its shape in the proper position. Begin by drawing the 
shape of the top triangle.’ 

The finished diagram as drawn by the subject should be as 
follows : 






The essential points to be remembered in scoring the diagram 
are: (1) the figure should be roughly symmetrical about the 
diagonal; (2) the ends A, B, and B', A' should be congruent; (S) 
the angle C should be roughly a right angle. Note that (2) and 
(3) are included in a way in (1). 

Remarks. This test was suggested while giving Binet’s test 
of ‘reversing triangle in imagination ’.which was found to be too 
hard even for the Adult group. Even this test was found to be 
too difficult for the Adult group. Statistics showed that the 
present test was suitable for ^e Superior Adult group and 
Binet’s original test was hard enough for the Very SuperioE 
Adult group. The present test is passed by 28 per cent of 
adults and Binet’s test by 4 per cent of them. The correlatioo 
of the test with mental age is 0*55. 
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XIX ^ Altetnative, V ocabutaty , fifty-five words^ 

♦ 

TEXT AND PROCEDURE 

Same as in previous vocabulary tests. 

Remarks. With increase in mental age not only does the 
quantity of the v^bulary, that is the number of words known, 
inCTease but also its quahty. The definitions of words given by 

cl^ are generally accurate, even abstract words being 
defined accurately. 



CHAPTER XX 

TESTS FOR YEAR XXII (VERY SUPERIOR ADUIT) 

XXII, 1. Cmprehensim of Physical Rektum. (Soul of. 1 

May read a second time if necessary.) 

TEXT AND PROCEDURE 

W Problem regarding the path of a camion ball 
endtrend “ '"“8 horizontal line from 

^stanc: ot 

^mlleUotS fat 

Say to the subject, 

‘Suppose this long line is a level piece of ground and this 
^ort Ime IS a gun which is placed horizontallf parallel to th? 
gromd and is fired across this perfectly level p4e of ground. 
Now, suppose that this cannon is fired off and that the bah 

f ® (Making a small mark 

at the f^her end of the line which represents the level ground.) 

1 ake this j^ncil and draw a line which will show what path the 

cannon ball will take from the time it leaves the mouth of the 
cannon till it strikes the ground. ’ 

As Terman says the answers may be classified as follows: 

(1) A straight line is drawn joining the mouth of the cannon 
and the point where the ball strikes the ground. 

(2) A straight line is drawn from the mouth of the cannon to a 
point almost directly above the point where the ball strikes and 
then this line drops suddenly to the goal. 

(3) The line rises gradually from the mouth of the cannon and 

then descends down to the goal, thus making something like a 
parabohc curve. 

(4) The line goes horizontally from the mouth of the cannon 
for some distance and then descends gradually to the goal. 

Of these the fourth type of answer is the only one that is 
satisfactory. It need not, however, be mathematically accurate. 

(i) Problem about the weight of a fish in water. 

Say to the subject, 

‘You know, of course, that water holds up a fish that is 
placed in it. Well, here is a problem. Suppose we have a 
bucket which is partly full of water. We place the bucket on 
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scales and find that with the water in it it weighs exactly 
45 poun^. Then we put a 5 pound fish into the bucket of 
water. Now, what will the whole thing weigh? 

Even though the answer may be correct ask further 
fish ? ^ correct, since the water itself holds up the 


The response is correct when the subject says (1) The weight 
is 50 pounds ; (2) persists in this answer after the second query 
and (3) gives some sort of plausible explanation like the follow- 

"^^ter and the 

weight of fish both press down the scale pan. 

,^ifficulty of hitting a distant mark. Say, 

“ • it means when they say a gun 

c^es 100 yards"? It meaits that the bullet gis tLt 
before it drops an appreciable amount. 

2 ^ ‘0 hit L ntarh at 
If the subject answers in the afi&rmative ask him to exolain 

ciSecTr' that a small demt“n from X 

distance is increased. The mathematical relatiofS XI X 
crease of deviation to distance is not required. It is enough if 
the subject gives only the general principle. The suXct ^ 

IS understands whaUxacTty 

Re^rks. One feels rather uneasy in giving this Tt • 

Karftattfs ~^evS*a Me 

sS|H5$™s||§ 

per cent of the adult level. Our stati<=X7i. L ^ ^ 

‘ a7iST 4^“^ as compared with Terman’s. TeS^^^ 

Adu^^ .aa, . The 


tion Two 3 the ^brJo Kt i^onna- 

Very few Indian rhilH ^ concerned with shooting 
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projectile. Of course they do a good deal of stone throwing but 
their experiences with regard to the path of the stone are ve!^ 

^nsequently found to be very difficult fS 
them. Psychologically, no doubt, it does require a good powe 

of imagery but for the proper form of imagery to be roused ffie 

children must have had previous experience of the situations. 

XXII, 2. Repeating Eight Digits. {1 out oj 3. Read one 

per second.) 

TEXT AND PROCEDURE 

Give the digits with a uniform speed and without anv rhythm 
or smg-seng manner. " ^ 

The series is; 7-2-5-3-4-8-9-6; 4-9-8-5-3-7-6-2; 8-3-7-9-5-4-2-6 
Remarks The test is passed by 13-3 per cent of subjects 

cent of those 

above 16 years, which shows that memory for digits falls off 

after the sixteenth year The lower percentage of passes in the 

adult level of this as well as of the three following tests seems to 

support the view that immediate memory falls off after the 
sixteenth year (See footnote to p. 56). 


XXII, 3. Repeating Thought of Passage Heard. (Read the 

passage only once in about \ minute.) 

TEXT AND PROCEDURE 

Say to the subject, 

‘lam going to read once only a little selection of about 6 or 
8 lines. When I am through I will ask you to repeat as much 
of it as }'Ou can. It does not make ciny difference whether you 
remember the exact words or not, but you must listen carefully 
so that you can tell me everything it says.' 

The subject s report should be taken down verbatim. 

After securing attention the fo]lo\ving passage should be read 
siowly in about half a minute — and with expression, laying 
stress on the kev words: 

‘ Many opinions have been given on the value of life. Some 
call it good, others call it bad. It would be more nearly correct 
to say that it is mediocre, for on the one hand our happiness is 
never as great as we should like, and on the other hand our mis- 
fortunes are never as great as our enemies would wish for us. 
It is this mediocrity of life which prevents it from being 
radically unjust.' 
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The subjects generally try their best to give the substance of 

the passage but if they stop in the middle encourage them to 

say as much as they can remember, in whatever words they like. 

The arguments in the passage should be carefully reproduced 

and should contain the following three ideas: (1) life is neither 

good nor bad (but medium) ; for (2) it (or our happiness) is not 

so good (or so great) as we wish it, nor (3) so bad as our enemies 
(or others) wish.^ 

Remarks. This is one of the most valuable tests in the series. 

comprehend the logical argument of a 
difficult passage, as it is being read and to reproduce it The 
selection is Hervieu’s reflection on Ufe and is an exceUent one. 
this test ^ffers from those of repeating syUables in that, in the 
lormer, the sense of the passage is more important than the 
words in which it is clothed ; while in the latter the actual 
syllables are all important. Of course even in the latter the 

^ J'etaining the syllables, since 

the child would be able to repeat far fewer nonsense syllables 

than syllables having sense. It differs from the test of reading 
and report in that in the latter the child himself reads and his 
abihty to comprehend a passage that is received through visual 
impression is tested, while in the former his ability to compre- 
hend a pas^ge received through auditor}^ impression is tested. 

; ? comprehension of a passage 

received through auditory impression is more difficult than 

^ '^sual impression, 

or such a comp^son the passages must be of the same difficul- 
ty, but It IS far from so in the case of the present passage and 

Shi? fh ’ ^ descriptive and 

concrete, while the present passage is reflective and abstract. 

vear X vf ^°“P ’ it to 

one more passage and requires one 
of the responses to be correct. HU skond passage SSns a 

go^ many scientrhc terms and cannot be easily translated into 

to form rapid imagerA^ are 
oncrete objects and concrete illustrations as an afd to thifficing. 


Tests, p. 67 . 


‘ Cyril Burt, Menial and Scholastic 
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This is a great lesson in education i., 

P™'-ides the child with modek Jnd'!? 

lessened. In later sS snch .s 

e-vplainmg the most intricate machinery. ™'>' "*™ 

and W yLrs oUge tSd ’b v^l H ’’“"'een II 

The correlation of the test with mentaiagj b o"'8T “‘'■ 

(rt« SI ^ 

text and procedure 
Procedure similar to XIX 6 

stateS'’xiX® - 

I tnnf'ktverl^LJ't^^; edge (Sn * I''? ' Suppose 

gram on p. 2091 withnnf ^ A C [see dia- 

(pointing to A B of the uppS^tiSnH^^ 

corner (pointing to C) is p?a^ced iustffk-^"'^ suppose that this 

placed as I tXVu and ^ it 

^ xir fi ' of \LloTtJLn^gIe^' 

follows (^'thout 



The essential points to be remembered in scoring the diagram 
e:— (1) A' C' B' must be roughly a right angle. (2) A' C' 
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must be shorter than A B; and (3) B' C' must be the shortest of 
the three hnes.^ 

Remarks. This test is one of the hardest tests in the whole 

senes. It does require a little geometrical knowledge, the 

^erentiation of a right angle from an acute angle, for example 

^ IS found surpnsmgly enough to be too difficult even for 

nf i reqmred to form an image of the figure 

of the triangle lift it in imagination, and apply it as directed 

InSS f knowledge of the size of the 

c if i' ^ 0^ interest to see what percentage of un- 

wh^hat ^ ^ compared with adults 

Handle years of age and by 3-3 per cent of adults i e Zt 

age Is 0 ^ 83 ^^"Th^ Tf • of the test with mental 

ffoVn ^ i’- located in the Adult group by Binet 


XXII, 0 . Repeating Seven Digits Reversed. {1 ont of 3. Read 

one per second.) 

TEXT AND PROCEDURE 

S-3-2-Mi“ *-'-6-2-5-9-3: 3-8-2-(5-4.7-g; 

digits in 

Remarks. The test is passed by 10-8 Der rent nf rhiM 

between 14 and 16 years of age an5 by 8 • Ipercent of 
^XII. 6. Free Association, gioing eighty tcords in three minutes. 


Same as in IX, 6. 


TEXT AND PROCEDURE 


XXII, Alternative. Vocabulary, sixty words. 

TEXT AND PROCEDURE 

As in vocabulary tests of previous years. 


Tests, p. 67. 


^ Cyril Burt. Mental and Scholastic 
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^ MUL»Y OF TYPICALLY MENTAL! Y 

deficient children 

liliilttisss 

rdrwL" 

do not properly form part of the population stndM It S 

Se loweTnevd^rd to h° »' 

I .e lowest levels and to have an opportunity of verifvine the 
Thf S'^ggested on p. 80 of this boX. ^ * 

Almost all the children knew Hindustani weU. Although this 
not play any great part in them, as can easily be seen by r?f 

erencetothetests. The only tests that were not used, the word- 

!r5n + V ^7 Standardized, were the 

tesfs testsand sometimes the ‘comprehension’ 

alternative tests were used. As 
most of the children were mentally deficient there was hardly 

any occasion to use the tests beyond the eighth year. The scale 
thus worked very satisfactorily. 

A few typical cases are described below. For obvious reasons 
the chronological ages of these children are only approximate. 
It will be seen that even at this low level each child is an in- 
dividuality. One boy is very timid, another is very silent and 
docile, a third irritable and restless, a fourth a buUv and so on. 
Ve^ often also each child has some dominant idea, round about 
which his mind is always working. One child, for instance, 
always gives the name of his town or mother or father in res- 
ponse to any question put to him or when his attention cannot 
e drawn to the question. Another child goes on repeating 
some striking incident in his life, such as being beaten by his 

‘ .The author is indebted to Miss B. Budden, Seaetary, the Children’s Aid 
society, Umarkhadi, Bombay, for having made this study possible and for 
having given him aJl possible help. 
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father or mother, or of having been burnt as a result of an accid- 
ent One boy, it was noticed, always said ‘up, up' and ‘climb 
up’. On inquiry it was found that the boy was in the habit of 
climbing up trees or house-tops and such places. 

The instances given below are only of boys. There were some 

girls also in the study. Their behaviour did not differ visibly 
from that of bovs. 

1 . Mohid. (Chronological Age 9 years 1 1 months. Mental 

Age 6 years. Intelligence Quotient 60 • 5. On the borderline of 
Mental Deficiency.) 

The boy has paralysis of the left side — face, arm and leg His 
famdy history is not available. He said his father was a servant 
feeding horses, but could not give any address. He was at first 
sent to another Home, but as that Home had no walls he ran 
away and was found by the police on Chowpatti seashore 
Bombay. He is educable and takes interest in school work but 
of course is very backward. He is slow and plodding ’ un- 
emotional and never gets angry or cries. He is clean in habits, 
looks ^ter hii^elf in spite of his paralysed hand except that he 
needs help in bathing those parts of his bodv which he cannot 
reach on account of his not being able to raise his left hand 
above his bead At the time of testing he was attending the 
mfants cl^s. The teacher later on reported that he was doing 

^ter a year he was sent for retesting. This time also he tested 

he did not find much difficZ 

classtetShTg^S”' ■" “ 

He is a good looking boy and is affectionate towards others 
Hisparentscould not be traced as the boy could giv^o iSZ 

^"ther makes bottles He ™n 

to be protected from bullying by other child^^ He cannot 
v^nff ^aJhar (his native place) 

correctly Z comprfhcnsir q^SioTo/ Jv 

any .ma oi 
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6 inth“43.%oS ‘ 

He says his father is a shoe-maker, but cannot sav anvtliino 

abou th.s broaers or sisters. He has scars o“us SLStd 

bent at the dbow. He gives slow and dehberate Responses to 
questions. He can look after himself and manages to do <;imni 
woolwork even with one arm bent. He answer^ ah tte tests'll 

mnM 3 from fte sixth year. He' 

Ise «i tS^™. “ 

monthr!“Q“42. “^Mton.r"'' ' * 

His father is a mill-worker . The boy can look after himself. 
He sings and plays and is fuU of enthusiasm. He likes pictures. 
He does not look hke a mentally deficient child at first sight. 
He never stays at home and always runs away. He is phys- 
i^Uy quite normal. He gets epileptic fits. He answered all 
the t^ts d the third year, one test from year IV and two from 
year V. He passed in the ‘ comprehension ’ test of year IV but 
could not repeat three digits, nor count four pice. In drawing 
the square he could make only small irregular marks with the 
pencil. In the fifth year he could make aesthetic comparison 
and define words in terms of use but failed in carrying out three 
commissions (actions) and in distinguishing right and left. 

6. Mahadev. (C.A. 9 years 8 months. M.A. 3 years 6 
months. I.Q. 36. Imbecile.) 

His father does odd jobs as a coolie. The mother has fits of 
madness, during which she throws stones and becomes quite 
dangerous. The boy is very timid. He takes little minHng 
steps and is afraid to go up and down steps or walk along a p lank 
one foot broad, raised three inches from the ground. He can- 
not be persuaded to do anything, such as sewing cards or 
colouring with chalk sticks. He takes no part in baU games. 
He had at first hardly any control over his bowels, but 
evacuated where he sat, as soon as he finished a meal. He has 
been trained to some extent towards better habits. He feeds 
but cannot dress himself. He is physically normal. He pass- 
ed all the tests in year III, two in year IV, and one in year V. 






Xaidu 

I-Q- 30 


.Malio (MaDVAi 

I.O. 26 


Mohexa 

I Q- 23 
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In the fourth year he repeated three digits correctly and an- 
swered the comprehension questions. He could not count four 
coins, and in copying a square he drew more or less straight 
lines. In the fifth year he could name the coins, but did not 
succeed in aesthetic comparison, definition in terms of use, 
carrying out three commissions, or distinguishing right and left! 

6. Damu. (C.A. 13 years 6 months. M.A. 4 years 4 
months. I.Q. 32. Imbecile.) 

The father of the boy is a Kunbi cultivator. As is generally 
the case with such imfortunate children, he is not anxions 
to have the boy, as he is not of any service to him. The boy 
can look after himself , and makes himself useful in the Children’s 
Home, to which he is committed, by sweeping the room 
or premises ^d doing such other simple menial work. He also 
does some simple w'oolw^ork. He is quite tractable. He gives 
spasmodic shrieks now and then, when he bends his head and 
ranvulsively clasps his cheek very hard with both his hands. 
Hie cheek rs thus permanently bruised. The police surgeon 
did not certify him as insane. He is docile, never disturbs other 
boys and never speaks unless spoken to. He seems to be quite 
convers^t with railways and always speaks of the railway 
tram. His responses to the pictures were of enumeration and 
the prompt responses to the first picture were ‘a railway train, a 
station . He passed in all the third year tests, in five out of the 

fifth year and in 

drawings of the square were more or less round with one or two 
awk'ward attempts at making comers. He could define in 

He failed 

sTons anTin three commis- 
tests he passed only in repeating four digits ^ 

30 iSe.) ^ ' Q- 

nothing about his family. He talks in a 

shnll cracked voice. His physical condition is normal Hp 
^ ^ of cane for basketwork quite 

the sixth vear ““Pt*ens.on questions of 


water'. 


.cj Mix 1 ' wuras, nameiv 

I ^ take an umbreUa’, and 'water’ for ‘I wdil pour 
He answered correctly all the questions of the S 
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year, tnree ot the fourth year, two each in the fifth and sixth 
years one m the seventh year. He could draw the square 
^ weU as the diamond, the latter a test of the seventh year 

^th y^ correctly He passed in tte ‘three coSom' 

and the missing features tests quite well. He failed how- 

repeatmg three digits correctly, in counting four pice 

m ^thetic comp^son, m defining words in terms of us^ h 

^^^shmg right and left, in joining the two halves of ’the 

ivided card, m givmg the number of fingers and in the descrip- 
tion of pictures. ^ 

His father is a watchman. The boy says he has three broth- 
ers and a sister but cannot give their names. He can look 
after himseH He also tends a paralytic and epileptic boy in the 
Children s Home. He has a sweet disposition and is always 
ple^^t. He does simple woolwork, besides sweeping and 
washing clothes. He cannot keep his own money. His hand 
IS partially paralysed. Otherwise he keeps good health He 
IS of the sUent type and enjoyed the tests. He pas.sed in aU the 
tests of the third year, in two of the fourth, three of the fifth and 
one of the sixth year. He passed in the 'comprehension' tests 
of the fourth and sixth years. He could count four pice, but 
not thirteen. He could define words in terms of use, do the 
three commissions and distinguish between right and left. He 
could not, however, repeat three digits, discriminate between 

geometrical forms, draw a square and make aesthetic 
comparison. 

9. Sayyad. (C.A. 12 years. M.A.Syears. I.Q. 25. Imbecile.) 

The boy can ^ve no information of his parents or other mem- 
bers of his family. He says simply that his father is serving. 
He cannot make sentences. Physicailly he is a heavy lumpish 
boy. He can only dress himself amd wash his own eating 
utensils, but cannot do any other work. With great dif&culty 
he hais been entrusted with a needle auid thread but can do noth- 
ing unless guided stitch by stitch. He adwaj's brings other 
children’s work and show's it as his own, probably to get praise. 
He passed in all the tests of the third year, but could go no 
further. He compared the two lines with great dif&culty. He 
could not repeat three digits, discriminate between geometrical 
forms, nor answer simple comprehension questions, 

10. Mohena. (C.A. 10 yeairs. M.A. 2 years 4 months. 
I.Q. 23. Low imbecile.) 
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The boy can tell nothing about the members of his family. 
He tries to say something unintelligible about his mother. He 
gives his name as Mohena. His speech is not developed. He 
can only pronounce a few syllables. He can dress himself, feed 
himself and to a certain extent bathe himself. He tries to join 
in games of ball and likes the see-saw. He is incapable of any 
sustained efiort. In tests, he could point to parts of his body, 
and could name two objects in the picture with great difficulty. 
He could not pass in any of the other tests of the third year, for 
example, naming familiar objects and comparing two lines, 

11. Tukya. (C. a. 12 years. M.A. 2 vears 2 months. I.Q 
18. Idiot.) ■ ^ 

His father is a miU hand. Physically he appears to be wiry' 
and strong. He is reported to be s>T)hilitic and epileptic. He 
does not make complete sentences but repeats each word three 
tunes. He always talks about two or three topics— one of these 
IS ‘paisa* and another is ‘ladder*. He grinds his teeth and 
makes ugly grimaces. He hugs round the shoulders of any 
visitor. He yells when restrained, crams food into his mouth 
imtil his mouth can hardly hold it. He licks his plate so clean 
that It IS impossible to tell that it has not been washed. He is 
very^ destructive— tears his clothes and smashes his eating 
utensils. He has to be helped to dress. He has no sense of 
decency walks naked in front of anybody. He is very rest- 
ess at night, often does not sleep, nor lets other people sleep. 
In tests, he could pass only in one test of the third year — point- 
ng to parts of the body. Of the five familiar objits he could 
lame only the pice and the pencil. His attempts at drawing 
^^uare produced only one small circle and two irregular 
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J t Schoolsand R«id» 

j-x , . yccupation Centres *1.. 



6 to 14 


6 to 14 


Type of School or Institution 


or residential 

teeble-xninded 


Above 14 


Occupation centre 
institution. 

special school for 
children. 

SpwiaJ school for borderline and very 
backward children or special dass in 
ordina^ primary school. 

" residential 
institution, (lower order.) 

Occn |»tio n centie or residential 
institution. (Higher order.) 

Simple vocational school for border- 
Ime and very backward adolescents 


pioblem <J m S'eSS"* B *™” 

V -Sbrca' 

ever so manv 



require different kinds of treatment. 

asab^' congemtaDy of au ausouno mind and may 

or there 'may to 

B^eMW^deiii3rrfttepe,s„,KiiiVol™d, 

^ be smd to be properly solved when every crimind 

froSlnST^^ ^ mateiS^kap&d 


MaUal Defidenty Committu 
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SEX DIFFERENCES AMONG INDIAN CHILDREN 

IN THE BINET-SIMON TESTS 

Introduction 

While standardizing the Binet-Simon Tests for Indian Child- 
ren from the Stanford version, certain sex differences were 
noticed and these are given in brief here. It is interesting to 
note how these tests work in different societies and environ- 
ments. Although the Indian location of the tests in 
general agrees remarkably well with that of Binet, Terman, or 
Burti, certain significant sex differences were noticed, which it is 
of interest to compare with the observations of others. To 
begin with it must be remembered that in Indian society the 
girls grow up in a different environment from that of boys. 
They spend more of their time in the company of their mothers 
and o^er female members of the family, the majority of whom 
are stm illiterate, whereas the boys spend more of their time 
Jim their fathers who are more literate. Further, it is still the 
fa^on to brag up girls to be good mothers and housewives and 
to br^ up boys for a literary career. AU the boys and girls in 

this study, however, except those of pre-school ages, were school- 
gomg children. 

Comparison of the Mental Ages of Boys and Girls at 

Various Ages. 

girls for the several 

chronological ages are given in the table on page 226 . 

iSee r*« Journal of EdueoHonal Psycholoev VoL IV Part ttt 

1934. pp. 29(W09. For a complete^e^on of 

snared differences Oniw ® xank-differences formula with 

others the numb^ <rf 4sts coSSd^L'^* foUowed than the 

^efficient of The 

13 teals). It sbosM £ rememberer 

f tests may vary vcrv much ^ftiough the placing 

« my put the tests of the third year in Se fo^^h*^ 
fth. and so on. and stiU obtain a correSton^*!’ 
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Chronological ages 


2 to 

3 to 

4 to 

5 to 

6 to 

7 to 

8 to 

9 to 


2,11 

3, 11 

4, 11 

5, 11 

6, 11 

7, 11 

8 , 11 

9, 11 


10 to 10, 11 

11 to 11, 11 

12 to 12, 11 

13 to 13, 11 

14 to 14, 11 

15 to 15, 11 

16 and above 


Boys 

Girls 

Number 

Mean 

mental age 

Number 

Mean 

men’tal age 

20 

2*7 

15 

2-6 

20 

3*58 

20 

3-46 

25 

4*49 

16 

4-47 

39 

5*57 

24 

5-04 

28 

6*38 : 

37 

6-22 

44 

7*39 

50 

6-72 

35 

9-16 

46 

8-16 

39 

9-79 

41 

8-94 

61 

11*3 

42 

9-67 

55 

11-55 

38 

10-65 

54 

12-67 

31 

12-58 

50 

14-0 

32 

14-06 

38 

14-53 

18 

13-73 

44 

15-86 

13 

14-83 

86 

15-75 

13 

14-83 


It will be seen that the boys and girls start together, but 
as they grow older the differences between them become 
wider and wider, the girls throughout progressing at a 
lower level until about the eleventh year, when their 
curve again shows a steeper ascent and overtakes that of 
boys at about the thirteenth year. They again fall back 
slowly at higher ages. 

Baldwin and Stecher^ tested 143 American children repeatedly, 
by the Standard Revision of the Binet Test. Comparing the 
Indian results with one of Baldwin and Stecher’s graphs we see 
that there is a somewhat close resemblance between the two 
graphs of growth, if some allowance be made for the different 
environment of Indian girls. In both there is a tendency for 
the graph of girls’ growth to be slightly below that of boys until 
about the eleventh year. From the eleventh to about the four- 
teenth the girls’ graph rises more steeply and is higher than that 
of boys in Baldwin and Stecher’s diagram and reaches that of 


^ B. T. Baldwin, and L. 1. Stecher, Mental Growth Curve of Normal and 
Superior Children, Iowa Studies in Child Welfare, Vol. II, No. 1, 1922, 
pp. 10-11. Compare also F. D. Brooks, The Psychology of Adolescence 
(Harrap), Chap. V. 
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boys in the Indian study. Finally, the girls’ graph falls back 
once more. The steeper rise of the girls’ graph between eleven 
and fourteen may be explained by their earlier adolescence as 
compared with boys. 

Professor Burt in his London Revision found, on the other 


hand, that the mental ages of girls at almost all ages were slight- 
ly higher than those of boys. He says, ‘ Sheltered, supervised, 
detained at home, girls, hke children of the better classes, incline 


to sedentary lives ^d engage in hterary pursuits; and, like 
those children, th^ consequently excel in linguistic work and 
conversational activities. ’ 


There is no doubt that environment, social or otherwise, plays 
a great part in the performances of children in all mental tests. 
If as Burt says the Enghsh girls being sheltered, supervised and 
detained at home incline more towards literary pmsuits, the 
Indian girls, on the other hand, suffer from a comparative 
neglect of their literary education. 


Comparison of Histograms of Boys’ and Girls’ 



In the present Indian experiment the number of boys tested 
w^ 638 and that of girls 436. The distributions of their I.Q.s 
raised to 1,000 in each case for easy comparison are given by 
the accompanying histogram : 



The unbroken line histogram belongs to boys and the broken one to girls. 

Looking careMy at the histogram we see that the distribu- 
tion of girls is shifted shghtly towards the left, while the reverse 



228 


measuring intelligence 

is the case with boys. This may be due to some extent tn th. 
supenor educational environment of boys as stated above ^ 

102^2Q™f^ ^ put together was 

erence of 6 • 17 is statisticaUy significant, since the stantSd 

deviation of the difierence equals 1-13 and . 

a Diff ^ 

^e stand^d deviations of the two distributions were 18 • 46 in 
tte girls distnbution is thus almost the same as that of thi 
more at the centre scarcely holds good in this case. ^ 

OF Boys' and Girls' Performances in 
Individual Tests and in Predominant Abilities 

The percentages of boys and girls separately that passed in the 
v^ous tests of the scale were then ^culaL. it w^ 

ITT* tests, namely, those of year 

and the girls four, 

fnd the differences m the performances of the two sexes were 
i^ignificant. ^ we ascend the scale into the higher age groups 
^e mmber of items in which girls show superiority quickly 
dimimshes mtil from the eighth year group onwards the girls 
^sappe^ altogether , the boys showing a superiority in all the 
tests. The differences in their perfonnan<^ also become more 
^d more sig^cant. These differences again become smaller 
irom the twelfth year group and in the fourteenth year group 
the girls actually show superiority in three of the tests. Fur- 
ther on they begm to fall back again. Thus the effect of earlier 
adolescence of girls commencing about the eleventh or twelfth 
year is seen in their performances in individual tests also. 

All the tests in the scale were then grouped in a naive manner 
into eight predominant abilities and the number of items cap- 
tured by the two sexes in these abilities was noted. The table 
on page 229 gives the results. 

In ^performances , that is, in manipulating ability, the boys 
and the girls have an equal number of items to their credit. 
The girls are also nearly as good as the boys in aesthetic and draw- 
ing abdity. They show well also in the immediate memory 
tests of lower ages. In all other abilities the boys show decided 
superiority. In arithmetical ability and in comprehension the 
girls show marked inferiority. It may be noticed that in 
language or verbal ability, in which the feminine sex is supposed 
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ought not to be any difference between the sexes as the qiiahty 
of the germ-plasm would be the same in either case. If the 
qmntity also has to be taken into account we may expect some 
difference in the mental abilities of the two sexes. At any rate, 
our methods of measuring mental abilities depend on measu ring 
the output of work done by the mind in a definite amount of 
time. In. other words, to borrow an idea from mechanical 
science we measure the power of the mind. If this be so may it 
be that if boys and girls were reared up in exactly identical 
conditions the mental growth curves of boys and girls would 
show the same characteristics as their physical growth curves? 
The slightly higher norms for girls than expected obtained by 
Burt could than be explained by the fact that girls in England 
incline towards literary pursuits being ‘sheltered, supervised 
and detained at home. On the other hand, the slightly lower 
noms of Indian ^rls would be due to their comparatively in- 
ferior literary environment. 

Restricting ourselves to experimental studies it is evident that 
environment and effort play a great part in deter mining mental 
abilities. Studies of sex differences and social differences 
make this quite clear. Taking all studies on sex differences 
together it would seem that the mental growth of the two sexes 
is very nearly on the same level; the slightly superior ability 
shown by either sex may be due to environmental effects. At 
any rate, environment and effort play such a great part in 
mental abilities that even if there be any small native differences 
they are swamped under the influence of these. The slightly 
greater positive skewness of the boys' histogram in this Indian 
study makes it probable that there has been some effect of 
different environment. There are indications also that the 
curves of physical growth and mental growth resemble each 
other in particular in respect of bringing adolescence earlier in 
the case of girls, and fixing the limit of growth at adulthood in 
the case of both sexes. 
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HEREDITY AND ENVIRONMENT 

Owing to the facts that units in the physical world, such a; 
the inch or the pound, are definite and that we can see anc 
measure more or less accurately physical characteristics, such a.‘ 
height or weight, we are easily convinced that children resembh 
parents, or that one brother resembles another. But when w( 
try to compare persons in their mental characteristics we are not 
easily convinced. Since the testing of mental traits started 
some three or four decades ago, various attempts have beer 
made to find resemblances in mental traits which are due tc 
Similar heredity or environment. But, owing to the obvious 
difficulties of recognizing and measuring accurately mentai 
traits, there have been great differences of opinion among psy- 
chologists. There are at present two schools, the hereditarians 
and the environmentalists. If the I.Q.s of brothers and sisters 
are close together the hereditarians say this is due to the same 
heredity, while the environmentalists aver that it is due to the 
fact that the children were brought up in the same environment. 
If the mean I.Q. of children in a lower stratum of society is less 
than the mean I.Q. of children in a higher stratum, the environ- 
mentalist says this is undoubtedly the result of different environ- 
ment and the hereditarian says it may be due to different 
heredity, since people of lower intelligence are driven by 
competition to the lower occupations. Heredity and environ- 
ment are so closely interwoven that it has proved very 
difficult to separate the effects of each. ^ 

In this paper it is proposed to give certain resemblances and 
differences in (i) the I.Q.s of siblings, that is brothers and sisters, 
and in («) those of children of parents of different occupational 
status. The reader is at liberty to form his own opinion about 
the effects of heredity and environment. 

Study of Siblings 

In this survey of about 1,000 children there were altogether 125 

belonged. On studying the I.Q.s 
the children of each family the following facts were observed: 

1 . One-fourth of the fraternal pairs differ by less than five 

T #1 - .111 A • ^ 
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Although the environment of the younger brothers oi 
sisters IS supposed to be better, as they have the ad 
^^antage of association with their elder brothers t 
sisters, in appreciably more than half the cases the 

bChfrs otSs.'^" 

Lastly, there are a few cases where one or two children 

than the rest of the 

been reared in the same environment and very prob- 

ably vnth the same care, they have remained a7a very 
low level of intelligence. 

The co-efficient of correlation of the sibling I.Q.s when each 
pair IS entered twice in the correlation table, the higher I 0 

Gone, IS 0 44+ • 034. Other workers have obtained co-efficients 

betwen 0-4 and O-S. Pearson obtained co-efficients of “j! 

relation for various physical traits round about 0-5 Since 

measurements of physical characteristics are more definite tSse 
results are as one would expect them to be. 

Social Status and I.Q.s 

f . tu" relation between the social status of 

fathers and the I.Q.s of children, the occupations of fathers were 
dmded into six classes and a contingency table prepared as 


Intelligence Quotients 


Occupations of fathers g g 

" O 
« ® 




S <D 

rt 

© o 

— Xi 





I. Professors, collec- 
tors, deputy collec- 
tors, judges, sub- 
judges, engineers 
and assistant 
engineers. 


3 6 6 9 17 42 114 


II. Pleaders, secondary 
school teachers, 
middle grade off- 
icers, doctors, etc. 11 27 


58 77 56 51 280 106 
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Intelligence Quotients 


Occupations of Others 


*0 
flj > 

<=> S 

^ flj 


HI. 


Primary 

teachers, 

teachers, 

etc. 


school 

drawing 

clerks, 


• « 


. . 32 37 53 62 43 31 258 


rv. 


Merchants, land- 
lords, skilled arti- 
sans, typists, kul- 
kamis, etc. 


27 40 50 42 23 21 203 


V. 


VI. 


Petty traders, far- 
mers, gymnasts, 

compounders, 

priests, etc. . . 31 

Postmen, police- 
men, barbers, cow- 
herds, menial ser- 
vants, butchers, 




Total 


33 31 23 13 10 141 


13 13 


Co-efficient of contingency = 0'413 

0-380 (by diagonal addi^). 




100 


98 


93 


76 81 

,000 


Co-efficient of correlation 


correlation is fairly large. Other workei 

^at there IS some unmistakable positive correlation thoue 

intSn^^ ocrapational status and childrra 

iui^ence. The difference between the mean I O s nf +h 

I oJ of ^ difference in the mea 

level ? Th f lowest classes appear at each ae 

^d the figure m brackets underneath it the frequencv 

figure m the top nght-hand comer gives the hi^Th^fr n 
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m the bottom right-hand comer the lowest I.Q. of that cell. The 
mean I.Q.s from frequencies less than five are itaUcized and may 
be neglected. Looking at the rest of the table we see that there is 
not much difference between the mean I.Q.s of upper and lower 
classes up to about year six, which is the normal school-going 
age. From this pomt onwards the differences go on increasing 
rapidly until about the fourteenth year. In the next two age- 
g^oujis, that IS ne^ adulthood, they again become much less. 
Withm each ceU, however, even at the earliest ages in aUthe 
swid classes the differences in I.Q.s remain wide, although at 
the higher ages they are wider than at the lower. 




Ajtho^h it is very difficult to nuke out a clear case either for 
he herechtamns or the environmentalists, this study seems to 
point to the fact that heredity is undoubtedlv a great factor in 
determining the innate mental ability of a child. In the first 

SlSt^^r^a dfl ^ la in I.Q.s among brothers and 

sisters do not prove either case, the fact that younger children 

do not show any improvement over older favours the argument 

r case of the hereditarians is 

^o'^est ages there are 
mde differences ^t ween the maximum and the minimum I Q s 

theTew^l while the mean I.Q.s of 

the several ^oups are ver>' nearly the same. On the other 

fn are usually sent 

iri^trS ^ developing their mental aS 

s^ial status go on increasing tiU about the twelfth year when 

ey reach the maximum. If we assume that the Binet tests 
rneasure the native inteUigence with a fair dei^of 

these facts indicate that environment also has a fair share m 
he development of intelligence. Possibly the case is noTuJI! 
hke that of physical development. A person of weak physical 
heredity can hardly grow to be a giant, but it is possible^for him 
o nse some steps higher in the scale of physical ability by dint 

ment. It seems probable that there is a maximum ^d aTd 

Srbo^Ld ^ 0 ... 0^ 
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